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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms, ranches, and woodlands; in
selecting sites for roads, ponds, buildings,
and other structures; and in judging the
suitability of tracts of land for farming,
industry, and recreation.

Liocating Soils

All the soils of Adams County are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corres-
pond with a number on the Index to Map
Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of seoil. The
soil symbol js inside the area if there is
enough room; otherwise, it is outside and
a pointer shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
nsed to find information. This guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility classifications of each. It also shows
the page where each soil is described and
the page for the range site and windbreak
suitability group in which the soil has
been placed.

Individual colored maps showing the
relative suitability or degree of limitation
of sotls for many specific purposes can be
developed by using the soil map and the
information in the text. Transhicent ma-
terial can be used as an overlay over the
soil map and colored to show soils that

have the same limitation or suitability.
For example, soils that have a slight limi-
tation for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the discussions of the capability
units, the range sites, and the windbreak
suitability groups.

(Game manegers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife and Recreation.”

Ranchers and others can find, under
“Management of the Soils for Range,”
groupings of the soils according to their
suitability for range, and also the names
of many of the plants that grow on each
range site. _

Foresters and others can refer to the
section “Ilse of the Soils for Woodland
and Windbreaks.”

Fngineers and builders can find, under
“Isngineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

Scientists and others can read about
how the soils formed and how they are
classified in the section “Formation and
Classification of the Soils.”

Neweomers in Adams County may be
especially interested in the section *“Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the information about the
county given in the section “General
Nature of the County.”

Cover: Typical cultivated area of the Hastings-Holder
association. Row crops in this association are mostly gravity
irrigated, but the moderately sloping soils need to be con-
tour bench leveled (foreground) to help prevent water
erosion. Courtesy of Richard Hufnagle, photographer. |
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SOIL SURVEY OF ADAMS COUNTY, NEBRASKA

BY LARRY G. RAGON, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE UNIVER-
SITY OF NEBRASKA CONSERVATION AND SURVEY DIVISION

DAMS COUNTY is in the south-central part of

Nebraska It has a total area of 562 square

miles, or 359,680 acres. Hastings, the largest town and
county seat, is in the northeastern part of the county.

Siate Agricultural Experiment Simkian &1 Lincoln

Figure 1.—Location of Adams County in Nebraska.

The county is in the Central Loess Plains section of the
Great Plains. Most of the area is nearly level to low, roll-
ing loess plains that are dissected by small drainageways.
An area of sloping loess hills oceurs along the Little Blue
River valley in the southern part of the county. The rest
of the county consists of undulating sandhills and nearly
Ievel bottom lands and stream terraces. Nearly all the soils
are deep, and they formed in calcareous loess, eolian sands,
or mixed silty and sandy alluviun.

Farming in the county is based mostly on growing cash-
grain crops and raising livestock. More than 75 percent of
the acreage is cultivated, and 16 percent is in rangeland.
Less than 1 percent of the county is in woodland and wind-
breaks, The lack of seasonal rainfall malkes irrigation from
deep wells important in the county. About one-fourth of
the acreage in the county is irrigated. The principal irri-
gated crops are corn and grain sorghum. Wheat, grain
sorghum, and alfalfa are the principal dryland erops.
Livestock consists mainly of beef cattle and swine,

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Adams County, where thev are Jocated, and
how they can be used. The soil scientists went into the
county knowing they likely would find many soils they

had already seen and perhaps some they had not. They
observed the steepness, length, and shape of slopes, the
size and speed of streams, the kinds of native plants or
crops, the kinds of soil material and many facts about the
soils. They dug many holes to expose soil profiles. A profile
is the sequence of natural layers, or horizons, in a soil;
it extends from the surface down into the parent mate-
rial that has not been changed much by leaching or by
the action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase are
the categories of soil classification most used in a local
survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface Jayer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Fach soil series is named for a town or
other geographic feature near the place where a soil
of that series was first observed and mapped. Hastings
and Valentine, for example, are the names of two soil
series, All the soils in the United States having the same
series name are essentially alike in those characteristies
that affect their behavior in the undisturbed Jandsecape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
nf a soil phase indicates a feature that affects manage-
ment. For example, Holder silt loam, 3 to T percent slopes,
is one of several phases withiu the Holder series.

After a guide for classifying and naming the soils had
heen worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These pho-
tograpls show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries accur-
ately. The soil map at the back of this publication was
prepared from aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in plan-
ning the management of farms and fields, a mapping
unit is nearly equivalent to a soil phase. Tt is not exactly
equivalent, because it is not practical to show on guch a
map all the small, scattered bits of soil of some kind that
have been seen within an area that is dominantly of a
recognized soil phase.

1



2 S0IL SURVEY

Some mapping units are made up of soils of differ-
ent series, or of different phases within one series. Two
such kinds of mapping units are shown on the soil map
of Adams County: soil complexes and undifferentiated
groups. i

A soil complex consists of areas of two or more solls,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex contains some of each of the two or more dom-
inant soils, and the pattern and relative proportions are
ahont the same in all areas. Generally. the name of a soil
complex consists of the names of the dominant soils.
joined by a hyphen. Hersh-Kenesaw complex, undulating,
is an example.

An undifferentiated group is made nup of two or more
soils that could be delineated individually but are shown
as one nnit because, for the purpose of the seil survey,
there is little value in separating them, The pattern and
proportion of soils are not wniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. Lex and Alda soils is an undif-
ferentiated group in this county.

In most areas surveved there are places where the
soil material is so rocky, so shallow, so severely eroded,
or s0 variable that it has not been classified by soil series.
These places are shown on the got] map and are described
in the survey, but they are called land types and are
given descriptive names. Silty alluvial land is a land type
in this county.

While a soil survey iz in progress, soil sclentists take
sotl samples needed for lahoratory measurements and
for cugineering tests. Laboratory data from the same
kinds of soil in other places are also assembled. Data
on yields of crops under defined practices are assembled
from farm records and from field or plot experiments
on the same kinds of soil. Yields under defined manage-
ment arc estimated for all the soils.

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to prop-
erties of the soils. For example, they observe that filter
fields for onsite disposal of sewage fail on a given kind
of soil. and they relate this to the slow permeability of
the soil or a high water table. They see that streets, road
pavements, and foundations for houses are cracked on
a named kind of soil, and they relate this failure to the
high shrink-swell potential of the soil material. Thus,
they use obscrvation and knowledge of soil properties,
together with available research data, to predict limita-
tions or suitability of soils for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
sef up trial groups of soils. They test these groups by
further study and by consultation with farmers, agron-
omists, engineers, and others. They then adjust the groups
according to the results of their studies and consulta-
tion. Thus, the groups that are finally evolved reflect up-
to-date knowledge of the soils and their behavior under
current methods of use and management.

General Soil Map

The general soll map at the back of this survey shows,
in color, the soil assoctations in Adams County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or more
major soils and at least one minor soil, and it is named for
the major soils. The soils in one association may occur
in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who want
to know the location of large tracts that are snitable for
certain kind of land use. Such a map is a usefnl general
guide in managing a watershed, a wooded traci, or a
wildlife area, or in planning engineering works, recre-
ational facilities, and community developments, Tt is not
a suitable map for planning the management of a farm
ot {ield, or for selecting the exact location of a road, build-
ing, or similar structure, becanse the soils in any one as-
sociation ordinarily differ in slope, depth, stoniness, drain-
age, and other characteristics that affect their manape-
ment,

The soil associations in Adams County are discussed
in the following pages. The terms for texture used in
the title for several of the associations apply to the
texture of the surface layer. For example, in the title
of association 6, the words, “silty and loamy” refer to
the texture of the surface laver.

1. Hastings-Holder association

Nearly level to moderately sloping, deep, silty soils on
uplands

This association consists of well-drained soils on loess
plains, The area of this association is 153,580 acres, or
abont 42 percent of the county.

Hastings soils make up 47 percent of this association;
Holder soil ent; and minor soils, the remaining
16 percent

Hastings soils arc nearly level. They have a surface
layer of dark gravish-brown silt loam. Their subsoil is
mainly grayish-brown and brown heavy silty clay loam.
The underlying material is very pale brown, caleareous
loess of silt loam textnre.

Holder soils are nearly level to moderately sloping.
They generally have a surface laver of gray and dark-
gray silt loam. Their subsoil is mainly grayish-hrown
light silty clay loam. The underlying material is light
gray. calcareous loess of silt loam texture. In severely
eroded areas. the surface layer is commonly grayish-
brown silty clay loam.

Minor s=oils of this association are the Hord, Butler.
Fillmore. and Hobbs series. Hord and Butler soils are
nearly level and are on uplands. Fillmore soils are in
depressions on the uplands. Hobbs soils are on the bot-
toms of draws in the uplands and are oceasionally flooded.

This association is mostly cultivated. About one-third
of it is irrigated. Wheat, grain sorghum. corn, and alfalfa
are the main crops. The native areas support stands of
mid and short grasses, Controlling erosion, maintaining
soil tilth and fertility, and conserving moisture are the
main concerns of management. Farms are mostly of the
cash-grain type, but farmers use some of the grain to
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Figure 2.—Typical pattern of seils and underlying materials in association 1. Severely eroded Holder soils are mostly along drainage-
ways on uplands,

fatten livestock, Nearly all farms have aceess to good
gravel or hard-surface roads.

2. Hastings-Crete association
Nearvly level to gently sloping, decp, silty sails on wplands

This associntion consists of well drained and moder-
ately well deained soils on loessal nplands. The avea of
this association is about 30500 acres. or 8 percent of the
county,

Hastings oils muake up 70 pereent of this association:
Crete sotls. 15 pereent: and inor soils, the remaining
15 percent.

Hastings soils are nearly Jevel to gently sloping. They
have a dark grayvish-hrown silt Toam surface layver. Their
sibsoll i= mainly grayish-brown and brown heavy silty
clay lowm. The underlving material is very pale brown,
caleareons loess of silf lown texture,

Crede soils are nearly level. They have a surface laver
of gray and dark-geay silt Toam. Their subsoil is mainly
erayish-brown silty ¢lay. The underlving material is light
gray. calearenus loess of silt loam texture.

Minor soils of this assorintion ave the TTolder. Butler.
Filhnores scott, and Tobbs soils, Holder soits are moder-

alely sloping to strongly sloping und are along the sides
of drainageways on uplands. Butler soils are nearly level.
Fillmore and Scott soils are in npland depressions. Hobbs
soils are on the bottoms ol draws In the nplands and are
aceagionally flooded.

Most of the acreage in this association is cultivated.
About two-fifths of the associntion is irrigated. Whent.
erain sorghum. corn, and alfalfa are the main crops.
The small acreage that is in native grass supports stands
of mid and short grasses. Controlling erosion. maintain-
ing goad soil tilth and high fertility. und conserving soil
moisture are the main concerns of management, Farms
are mostly of the cash-grain type, hut farmers use some
of the grin to fatten livestoek. Nearly all farms have
access to eood gravel or havd-surfaced roads.

3. Kenesuw-Coly association
Nearly level fo steep, deep, silty soils on uplands

This association consists of well-drained (o somewhat
exeessively drained soils on loessal nplands. Much of it
18 lninmocky. The avea of this association s abont 65,100
aeres, ar 18 pereent of the county.
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Kenesaw soils make up 80 percent of this association;

Coly soj ercent; and minor soils, the remaining 12
percent
I encsaw 501t are nearly level to moderately sloping.

'They have a grayish-brown silt loam surface layer. The
underlying material is light-gray, calcareous loess of silt
loam texture.

Coly soils are strongly sloping to steep and are on the
sides of drainageways on uplands. They have a thin sur-
face laver of dark grayish-brown silt loam. This is un-
derlain by very pale brown, calearcous loess of silt loam
fexture.

The mingr soils of this association are the Hersh and
Rusco soils and Silty allnvial land, Hersh soils formed
in eolian sands on uplands. Runsco soils are In low areas
or shallow depressions. Silty alluvial land is on bottom
lands along the major drains and 1s frequently flooded.

Most areas of the solls in this association are cultivat-
e, About one-fifth of the association is irrigated. Wheat,
erain sorghum. corn, and alfalfa are the major crops.
Clontrolling water erosion and soil blowing on the irregu-
Tar, hummocky topography and improving soil tilth and
maintaining high fertility are concerns of management.
Conzerving soil moisture Is a concern under dryland man-
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agement. The arcas of native grass support mid and
short grasses., Farms are mainly of the cash-grain type,
but farmers use some of the grain to fatten livestock.
Nearly all farms in the arvea have access to good gravel
or hard-surface roads,

4. Holder-Geary-Coly associalion

Moderately sloping to steep, deep, silty soils on uplands

This association consists of well-drained to somewhat
excessively drained soils on the sides of intermittent drain-
agewavs. It oceurs on breaks of the mplands along the
Little Blue River and its tribntaries and along
the West Fork of the Big Blue River. The Joessal uplands
are deeply dissected by the streams, which give the arcas,
a rolling topography. The area of this association is
abont 52,500 acres, or 15 percent of the county.

Holder soils make up 54 percent of the association;
Geary soils, 20 pereent; Coly soils 9 percent; and minor
soils. the remaining 17 percent.

Holder soils are moderately sloping to strongly slop-
ing, They have a surface layer of gray and dark-gray silt
loam in uneroded arcas. and commonly of grayish-brown
light silty clay loam in severely eroded areas. Their sub-

Figure 3.—Typical pattern of soils and underlying materials in associations 3 and 5.
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Figure 4.—Typical pattern of soils in associations 4 and 6.

soil is mainly grayish-brown light silty clay loam. The
underlving material is light-gray, calearcous loess of
gilt loam texture.

Geary soils are moderately sloping to steep. These soils
have a surface layer of dark grayish-brown silt loam in
uncroded arcas, and commonly of brown silty clay leam
in eroded areas. Their subsoil is mainly brown silty clay
loam. The nnderlying material is light-brown, caleareous
loess of silty clay loam texture.

Cloly soils are steep. Thev ave on the sides of intermit-
tent drainageways. They have a thin surface layer of
dark gravish-brown silt loam, The surface layer is under-
lain by very pale brown, calcareous loess of silt loam
texture.

The minor soils of this association are the Hobbs,
Hagtings, and IIall soils. Ilobbs seils are on the bottom
of draws in the uplands and are occasionally flooded.
Hastings and Hall soils are nearly level and arc on ridge-
tops between the drainageways. Breaks-Alluvial land com-
plex and Silty alluvial land are along some of the major
drainageways.

The acreage in this association is used mostly for cul-
tivation. but about 20 percent of it is in native grass.
The soils in eultivated arcas are mostly dryfarmed, but
a few arveas of the nearly level to gently sloping soils on
ridgetops are irrigated. Wheat, grain sorghum, and alfal-
fa ave the major crops grown. The main limitations of

this soil association are surface runoff and soil erosion.
Maintaining high soil fertility and conserving moisture
are the mamn concerns of management. The areas of na-
tive grass support stands of mid and short grasses, Farms
in this association are a combination of the cash-grain
and livestock types. Nearly all farms have access to good
aravel or hard-surface roads.

5. Valentine-Thurman association

Undulating to volling, deep, sandy soils on uplands and
stremmn terraces

This association consists of excessively drained and
sonewhat excessively deai soilg that formed in sand
deposited by wind [(see fig. 3, p. 1)} These soils are com-
monly referred to as the Sandhills. The areas of this as-
sociation is about 14,300 acres, or 4 percent of the county.

Valentine soils make up 76 percent of the association;
Thurman seils, 10 pereent; and minor soils, the remain-
ing 14 percent.

Valentine solls are rolling. They have a thin surface
layer of grayvish-lirown loamy fine sand, The wnderiying
material 1g pale-brown fine sand.

Thurman soils are undulating and are on stream ter-
rices and uptands. They have a surface layer of dark
gray loamy fine sand. The underlying material is very
pale brown loamy fine sand.
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The minor soils of this association are the Inavale and
Hersh soils, Tnavale soils are nearly level to gently sloping
and are on bottom lands along major streams and small
draing in the sandhills, Hersh soils are on the uplands
near the edge of the Sandhills.

Ahout 50 percent of this association 18 in native grass
and is used for grazing. These areas support stands of
mid and rall grasses. Most of the rest of the association
is cultivated, Grain sorghum. corn, wheat, and alfalfa
are the main crops. onho! of soil blowing, maintaining
high fertility, and conserving moistire arve “the main con-
cerns of management in eultivated aveas.

Only a fow farmsteads are in this association. GGener-
ally, they are near the edge of the Sandhills, and the farms
inelude other land that 1z more snitable for cultivation.
Most. of these farms are used for combined ranching and
farming. Sandhills are mostly owned and used by farm-
ers and ranchers who live outside this association. Good
gravel roads are very few, Trails are on some section lines.

6. Hord-Cass-Hobbs association

Nearly level to gently sloping, deep, silty and loamy soils
on stream terraces and bottom lands

This association consists of well-drained soils on bot-
tom lands and stream terraces along the thﬂe Blue River
andd its major tributaries. The soils formed in silty allu-
vinm or mixed loess and alluviur on stream terraces and
m alluvium on bottom lands [(sce fie, 1, p. 31| After
heavy rains. more than 73 percent of the acreage on the
hottom lands is subject to flooding. The area of this as-
sociation is about 21,500 acres, or 3 pereent of the county.

Hord soils make up 31 percent. of the association; Class
soils, 21 percent ; Hobbs soils, 20 percent; and Silty allu-
vial land and Breaks-Alluvial land complex, the remain-
ing 28 percent.

Hm d soils are on stream terraces. They have a surface
layer of gray and dark-gray silt loam and a subsoil of
dmk gray and gray silt ]oqm The underlying material
is 110'111 brow mqh erav mixed loess and 1]]11‘(111111 or allu-
vinm of silt loam f(‘\tmo

(Casz soils are on hottom lands. They have a surface
layer of gray and dark-gray loam or fine gandy Team. The
under lving material is or ~1\'1Ah hrown and lwhr browmish-
gray fine a-:mdx loam Hmt 1z stratified \\1#]1 silt loam to
fine sand. After heavy rains. 85 percent of the acreage
of the Class soils is :uh]mf to flooding.

Hobbs soils d] o on hottom lands. I'hov have a silt 10(1n1 :

surface Juyver. 3 to 4 feet thick, that is gravish brown in
the upper pmt and dark gray or very Aarls grav in the
lower part. The m}d[lhnw material is ]mhr brownish-
gray allovinm of silt Toam texture. About 70 pereent of
thie acreage of Tlobbs goils is subject to flooding,
Miscellancous land types make up the rest of this as-
sociation. Silty allavial land is along the major streams
and consistz of bottom Iands and channels that ave sub-
ject to frequent and severe flooding. Breaks-Alluvial Tand
complex ocenrs along streams that drain into the Little
Blue River. These areas are not suitable for enltivation,
Abont one-half the acreage in this association is cul-
tivated, Neavly 40 pereent of the cultivated acreage is
irrigated. Wheat., grain sorghum, alfalfa. and con ave
the main crops. T he arveas of native grags support stands
of tall. mid. nnd short grasses. Some of the areas that
arce subject to flooding along the Tittle Blue River have

been resecded to warm-season native grasses. Most of the
wooded areas in the county are in this association. Flood-
ing 18 the main limitation. The farms are generally a
combination of the cash- grain aund livestock types. Most
Tarms have access to good gravel roads.

7. Anselmo-Meadin association

Nearly level to gently sloping, deep and shallow, loamy
s0ils; over sand and gravel; on stream terraces

This association consists of well-drained to excessively
drained soils on the Platte River terrace, These soils are
deep and shallow over sand and gravel. They formed in
alluvium. Tn sonte areas the alluvinm hag been reworked
by the wind, The area of this association is 3,300 acres,
or about 1 pereent of the county

Anselmo soils make up 56 1)(\1(:*1& of the association;
Meadin soils, 20 percent; and minor soils, the remaining
24 percent.

Auselimo soils have a surface Iayer of light brownish-
gray and gravish-brown loam or fine mndx loani. Their
subsoil is pllc -brown fine sandy loam. The underlying
materinl is light-gray sand.

Meadin soils have 1 davk-gray sandy loam surface lay-

These soils are only 10 to 20 inches thick over mixed
coarse sand and gravel.

Minor soils of this association are the Iencsaw, Val-
entine, and Thurman soils. Kenesaw soils ave nearly level
and are on stream terraces. Valentine and Thurman soils
are 1 the highest parts of the landscape.

Aboni 75 pereent of the acreage in thiz association is
cultivated. Nearly 50 pereent of the acreage is irrigated.
Wheat, grain sorghum. corn. and atfalfa arve the main
crops. The Meadin soils are in native grass and support
stands of tall, mid. and short grasses. (‘Unsonmn’ mois-
tnre and maintaining high fmtlht_v are the main con-
cerns of management, Soil blowing is a hazard in the
sandy arceas that are cultivated. Farms are a combina-
tion of the cash-grain and general livestoek types. Near-
Iv all farms have access to good gravel roads.

8. Platte-Lex-Alda association

Nearly level to gontly sloping, shallow and moderately
deep, silty and loamy soils; over sond and grovel;
bottom. lands

'This association consists of somewhat poorly drained
soils on bottom lands of the Platte River. These soils
formed I loamy and sandy alluvium and are shallow to
moderately deep over sand and gravel. The area of this
association is about 1.600 acres, or less than 1 percent of
the county.

Platte solls make up 60 percent of the association; Lex
and Alda soils, 22 percent ; and minor soils, the remaining
18 percent.

Platte soils are shallow to mixed sand and gravel. They
have a dark-gray, caleareous loam surface layer that is
anderlain by mottled. light-gray, calearcous very fine
smudy Toam. Mixed sand and gravel ave at a depth of 10
to 2 inches. A water table ﬁu(hmtos betwen 2 and 6 feet
below the surface.

Lex and Alda soils are moderately deep to mixed sand
and gravel and are intermingled. Lex soils have a gray-
ishi-brown and gray silt loam surface layver. The under-
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lying material is light brownish-gray silt loam that grades
to mixed sand and gravel at depths between 20 and 4
inches. Alda zoils have a gray and dark-gray Joam sur-
face laver. The nnderlying material is light-gray {ine
sandy Toam. Coarse sand and gravel are between the
depths of 20 and 40 inches. Lex and Alda soils are cal-
ecareons at or near the surface, The water table 1s at a
depth of 2 to 6 feet.

Cass soils. the only minor solls in this assoclation, ave
nearly lTevel and are on the highest bottom Jands, River-
wash is a land type that occurs along the South Channel
of the Platte River.

Abont 65 pereent of {his assoclation Is cultivated, most
of which is irvigated. Wheat. grain sorghum, corn, and al-
faifa are the main crops. I places the high water table
causes the soils to warm nup slowly in spring. Wetness
delayvs spring planting in some years. Grood Internal
drainage needs to be established for irrigation. The re-
maining 53 percent of this association is in native grass
and iz nzed for grazing ov ig cut for hay. These aveas
support stawds of mixed native grasses, The main con-
corns of management in this association are wetness In
spring and the low available water capacity of the
soils. Furms are a combination of the cagh-grain and
]i\'ei‘rm'k fvpes. All farms have access to good gravel
roads.

9. Crete-Hastings associalion
Nearly level, deep, silty soils on uplands

This nesociation consists of moderately well drained
and well draimed soils that formed in loess. The area of
this association is about 17.200 acres, or 5 percent ol the
COMNLY.

Crote soils make up 63 percent of the association: Has-
tings soils, 20 percent; and minor soils, the remaining
135 percent

Cvete soils Lave a surface layer of gray and dark-gray
gilt loam. ‘Their subsoil is mainly grayish-brown silty
clay. The underlying matevial is light-gray. caleareous
loess of silt Joam texture.

Hastings soilz ave dominantly nearly level and on up-
lands. They have a surface layer of dark gravish-hrown
it Joam. Their subsoil iz mainly gravish-brown and
brown Leavy silty elay loam. The naderlying material is
very pile brown. ealeareous Jocss of silt loam texture,

The minor soils of this association are the Tlolder, Fill-
more. Seott. and Fobbs soils. Holder soils are moderately
loping to strongly sloping and are on the side slopes of
upland drainageways. Ilillmore aud Scott soils occur in
depressiong of the uplauds. Fobbs soils are on the bot-
toms of draws in the uplands and are oceasionally flooded.

Most of the acreage in this association is eullivated.

Figure 5.—Typical pattern of soils and underlying materials in association 9.
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About 40 percent of the association is irrigated. Wheat,
grain sorghum, corn, and alfalfa are the main crops.
The areas of native grass support stands of mid and short
grasses. ‘The main concerns of management in this asso-
clation are maintaining high fertility and conserving soil
moisture. Water erosion is a hazard where slopes are
moderate to strong. Farms arc of the cash-grain type,
but farmers use some of the grain to fatten livestock.
Nearly all farms have access to good gravel or hard-
surface roads,

Descriptions of the Soils

This scetion deseribes the soil series and mapping units
in_ Adams County, Fach soil series is described in de-
tail, and then, briefly, each mapping unit in that series.
Unless it is specifically mentioned otherwise, it is to he
assumed that what is stated about the soil series holds
true for the mapping units in that series, Thus, to get
full information about any one mapping unit, it is neces-
sary to read both the deseription of the mapping unit
and the description of the soil series to which it belongs.

Animportant part of the deseription of each soil series
is the soil profile, that is, the scquence of lavers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
second is much more detailed and is for those who need
to make thorough and precise studies of soils. The pro-
file described in the series is representative for mapping
units in_that series. If the profile of a given mapping
unit is diflerent from the one described for the series, these
differences are stated in describing the mapping unit,
or the differences are apparent in the name of the map-
ping unit, Color terms are for dry soil unless otherwise
stated,

As mentioned in the section “How This Survey Was
Made.” not all mapping units are members of ‘a soil
series. Riverwash, for example, docs not helong to a soil
scries; nevertheless, it is listed in alphabetic order along
with the soil series,

Following the name of each mapping unit is a symbol
in parentheses. This symhbol identifies the mapping unit
on the detailed soil map. Tisted at the end of each deserip-
tion of a mapping unit ave the capability unit. range site,
and windbreak suitability group in which the mapping
unit has heen placed. The page for the deseription of
cach capability wnit, range site, and windbreak suitabili-
ty group can be learned by referring to the “Guide to
Mapping Units” at the back of this survey.

The acreage and proportionate extent of each mapping
unit are shown i] Many of the terms nsed in
deseribing soils can be found in the (+lossary. and more
detailed information about the ferminology and methods
of soil mapping can he obtained from the Soil Survey
Manual (5). )

The names of some soils deseribed in this publication
are unlike those appearing in recently published surveys
of adjacent counties, This is because of change in con-
cepts of soil series In the application of the soil classifi-
cation system. For some series, the profile selected as rep-

*Ttalic numbers in parentheses refer to Literature Cited, p. 7.
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resentative has one or more features outside the defined
range of characteristics. In these instances, a reference
is made to explain how the soil differs. Unless otherwise
stated, the profiles have characteristics that are within
the defined range of the serics.

Some soil boundaries and soil names may not match
those of adjoining arcas in adjacent counties. This is be-
cause of changes in slope groupings, combinations of
mapping units, or correlation procedures that were used
in elassifying and mapping the soils.

Alda Series

The Alda series consists of moderately deep, somewhat
peorly drained soils that formed in recent alluvium and
are 20 to 40 inches deep over coarse sand and gravel.
These are nearly level soils on bottom Iands of the Platte
River valley. The water table fluctuates between depths
of 2 and 6 feet. '

In a representative profile the surface layer is loam
about 13 inches thick. The upper 8 inches has been dis-
turbed in tillage and is gray; the lower 5 inches is dark
gray. Lime 1s at the surface in most places. Below the sur-
face layer is a transitional layer of light-gray fine sandy
loam about 6 inches thick. Tt s soft when dry and very
friable when moist. Tt has reddish-brown mottles. The
underlying material, to a depth of about 26 inches. is
Light-gray loamy sand that has reddish-brown mottles.
Below this is white coarse sand and gravel.

Alda soils have moderately rapid permeability in the
upper part of the profile and very rapid permeability in
the nnderlying coarse sand and gravel. The available
water capacity is low. Natural fertility is medium to
low, and organic-matter content is moderate.

Most arcas of these soils are cultivated. Wetness limits
crop growth in some seasons, but the water table pro-
vides subirrigation in drier seasons. These soils are
dronghty in dry years. They respond well to irrigation.
If they are leveled for gravity irrigation, the coarse-tex-
tured material is exposed in places. Areas in native grass
are used for grazing or hay. Thesc soils are suited to
growing trees for windbreaks and te use by wildlife.

In this county Alda soils are mapped only in an un-
differentiated group with Lex soils.

Representative profile of Alda loam in an area of Lex
and Alda soils, 0.2 mile south and 25 feet cast of the
northwest corner of see, 7, T. 8 N,, R. 12 W.:

Ap—0 to 8 inches, gray {(10YR 5/1) loam, very dark gray
10TR 3/1) moist; weak, fine, crumb structure; soft,
very friable; strong effervescence; moderately alka-
line; abrupt, smooth houndary.

Al12—8 to 13 inches, dark-gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak, medium, subangnular
blocky structure parting to weak, medium, grapu-
lar; soft, very friable; strong effervescence: moder-
ately alkaline; clear, smooth boundary.

AGC—I13 to 19 inches, light-gray (10YR 7/2) fine sandy loam,
grayish brown (10YR 3/2) moist; few, fine, promi-
nent, reddish-brown (5YR 5/4) mottles; weak,
coarse, subangular blocky structure parting to
single grained; soft, very friable; slight efferves-
cence; a few pebbles; moderately alkaline; pradual,
smooth boundary.

C1-—19 to 26 inches, light-gray (10YR 7/2 loamy sand, light
brownish gray (10YR 6/2) muoist; common, fine,
distinct, reddish-brown {5YR 5/4) mottles; single
grained; loose; a few pebbles; mildly alkaline:
clear, smooth boundary.
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TaBLE }.—Approrimate acreage and proportionate extent of the soils

Soil | Acres ‘ Percent Sail Aercs | Percent
Anselmo fine sandy loan, terrace, 0 to 1 per- Holder silt loam, 7 to 11 percent slopes. - .. 5, Hald 1.5
cent slopes - o o 589 0.2 || Holder silt loam, 3 to 7 pereent slopes, eroded .. 13, 785 3.8
Ansclmo fine sandy loam, terrace, 1 to 3 per- Iolder silty clay loam, 3 to 7 percent slopes,
cent slopes_ .o oo 499 .1 soverely eroded - _ oo oo 9, 531 2.6
Anselmo loam, terrace, 0 to 1 percent slopes___| 1,042 "3 | Holder silty clay loam, 7 to 11 percent slopes,
Breaks-Alluvial land complex o .. __ 1, 234 .3 severely eroded - . oo .o 15, 242 4,2
Butler silt loam_ __ o 3, 088 1.1 || ITord silt loam, 0 to 1 percent slopes_ .- ... 10, 850 4.0
Cass fine sandy loam_ _ _ .. _____ ___.._- 808 "3 || Hlord silt loam, terrace, O to 1 pereent slopes 1 5, 510 L5
Cass 1oam _ - o e e 450 -1 || Hord silt Joam, terrace, 1 to 3 pereent slapes.._| 1, 076 .3
Cass loam, oceasionally flooded .- . . 3, 333 .0 || Inavale loamy fine sand___ .-~ 943 .3
Coly silt loam, 7 to 11 percent slopes. .o ______ 923 .3 || Inavale finesandy loam__ . ..o 568 .2
Coly silt loam, 11 Lo 3T percent slopes_ .| 4, 295 2 6 || Kenesaw silt loam, 0 to 1 percent slopes___ ... 20, 943 3.8
Srete silt loam. . oo ... 15, 990 4. 4 ! Kenesaw silt loam, 1 to 3 percent slopes_._____ 22, 432 6. 3
Fillmore silt Joam . . .. ____..__ 3,211 -0 | Xencsaw silt loam, 3 to T percent slopes_ ... 7, 280 2.0
CGeary silt loam, 3 to 7 percent slopes_____.__. 441 "1 i Kenesaw silt loam, terrace, 0 to 1 pereent slopes_| 2, 059 .6
Geary silt loam, 7 to 11 percent slopes. ... 498 01| Lex and Aldasoils. ..o 345 .1
Geary silt loam, 11 to 31 percent slopes_ - 6, 191 1.7 |, Marsh_ o oo 248 .1
Geary silty elay loam, 3 to 7 percent slopes, Meadin sandy loam__ . . e 630 .2
eroded______.____.. [ ©1,374 c4 || Platte loam - oo oo 053 . 6
Cleary silty clay loam, 7 to 11 percent slopes, - Riverwash_ L o eeeeeoeooa 132 Q]
eroded .. - o 2, 282 .6 || Rough broken land, loess___ . oo _.. 491 .1
Hall silt leam  owceoo oo G, 431 1.8 I} Ruseo silt Joam _ . 8533 L2
Hastings silt loam, 0 to 1 percent slopes_______| 91,237 25, 8 1| Seott silt foam. o 903 .2
Hastings sils loam, 1 to 3 percent slopes. | & 932 2.5 | Silty alluvial land oo oo g, 113 1.7
Hastings silt loam, thin solum variant___ .. | 3 110 L9 || Spoil banks_ .o oo 143 O]
Hersh fine sandy loam, 3 to 7 pereent slopes___| 1,377 .4 || Thurman-Valcntine loamy fine sands, undulat-
Hersh-Kenesaw complex, undulating_ . ____ 410 ! .1 I o e 1, 726 .5
Hobbs =ilt laam . ... 2,450 .7 'l Valentine loamy fine sand, rolling .. ... 10, 514 2.9
Hobbs silt loam, ocecasionally flooded - G, 700 1.9 Streams and ponds_ oo 1,351 .4
Holder silt loam, 0 to 1 percent slopes_._____..| 18 803 52 (iravel pits and guarries_ . - __ ..~ 8A O]
Holder silt loam, 1 to 3 percent slopes_______. 23, 115 6.4 e
Holder ilt loam, 3 to 7 pereent slopes_.______t 4, 596 1.3 Total . e 359, 680 L00. O

! Less than 0.05 percent.

IIC2—26 to 60 inches, white {LOYR 8/2) coarse sand and
gravel, light brownish gray (10¥YR 6/2) moist;
single grained; wmildly alkaline.

The A horizon is 10 to 18 inches thick. It ranges from fine
gandy leam to &ilt loam, but loam is most common. It is
dark gray to grayish brown, The AC horizen jis fine sandy
joam or sandy loam 4 to $ inehes thick. The AG and Ct
horizons range from gray to very pale brown. The 1 horizon
ig stratificd with fine sandy loam to sand. Coarse sand and
gravel are aif depths between 20 and 40 inches.

Alda soils are near Dlatte and Lex soils, They are deeper
over coarse sand and gravel than Platte soils. Alda solls
have a coarser textured AC horizon than Tex soils, and they
ty.[iir:al].v have a coarser textured C1 horizen than those
s0ils.

Anselmo Series

The Anselmo series consists of deep, well-drained
solls that formed in loamy and sandy alluvium or in
allnvium that has been reworked by wind. These soils
mainly oceupy stream terraces along Sand and Cotton-
wood Creeks and in the valley along the Platte River.
Slopes range from 0 to 3 percent. Some areas arve hum-
mocky.

In a representative profile the surface layer is fine
sandy loam about 10 inches thick, The upper part is light
brownish gray, and the lower part is grayish brown. The
subsoil is pale-brown fine sandy loam about 20 inches
thick. Tt is soft when dry and very friable when moist,
The underlving material is light-gray sand that is strati-
fied with fine sandy loam and loamy fine sand. Lime is
at a depth of about 30 inches.

Anselino soils have moderately rapid permeability. Or-
ganic-matter content is moderately low, and natural fer-
fility iz medium. Available water eapacity is moderate.

Most areas of the Anselmo soils are cultivated. The
soils tend to be somewhat droughty under dryland man-
agement, but they respond well to irrigation. Areas in
native grass are used mostly for grazing. These soils are
well suited to trees in windbreaks and to use by wildlife.

Representative profile of Aunselmo fine sandy loam, ter-
yace, 0 to I percent slopes, 0.2 mile south and 400 feet
west of the northeast corner of see. 7, T. 7T N, R. 12 W.:

Ap—( to 5 inches, light brownigh-gray (10¥YR 6/2) fine
sandy loam, very dark grayish brown {10YR 3/2)
moist; wealk, fine, crumb structure: soft, very fri-
able; neutral; abrupi, smooih boundary.

A12—35 to 10 inches, grayish-brown (10YRR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak, coarse, subangular blocky structure parting
to weak, medium and fine, granular; soft, very
friable; neutral; abrupt, smooth boundary.

B_10 to 30 inches, pale-brown (10YR 6/8) fine sandy loam,
grayish brown (10¥R 5/2) moist; wealy, coarse,
subangular blocky structure parting to single
grained ; soft, very frinble; mildly alkaline; abrupt,
smooth boumdary.

1IC—30 to GO inches, light-gray (10YR 7/2) sand, stratified
with fine sandy loawm and loamy fine sand, light
brownish gray (10YR 6/2) moist; single grained ;
loose ; slight effervescence; moderately alkaline.

The A horizon is fine sandy loam to silt loam 8 to 14
jnches thick, Its color ranges from gray to grayish brown.
The B horigon is gravish-brown to pale-brown sandy loam
or fine sandy leam 12 to 20 inches thick. The ILC horizon
is light-gray to pale-brown fine gandy loam to sand and is
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commonly stratified with silt loam to sand. In some areas
pebbles are scattered rhroughout the profile.

Ansgelmo soils are near IHersh and Meadin soils, They have
a thicker. darker A horizon and a better developed profile
than Hersh soils. In contrast to Anselna soils, Meadin soils
are underlain by coarse sand and gravel at a depth of 10 to
20 inches.

Anselmo ﬁne sandy loam, terrace, 0 to 1 percent
slopes (2An).——This =o0il is on stream terraces. It formed in
loamy and \.i]l(l\ alluvium. It has the profile described as
representative for the series.

Included with this soil in mapping were some areas of
soils that have a surfuce layer of loamy sand. Also in-
cluded were some small arcas of soils that have silt Joam
material below a depth of 24 inches.

Surface runofl is slow. Soil blowing can be a hazard if
the surface is left nnprotected. Congerving moisture is a
concern under drvland management.

Most of the acreage of this =01l is eultivated. This soil
is well suited to ireigation. Leveled areas are low in or-
ganic-matter content and natural fertility. If deep euts
are made, coarse-textured material is exposed in places.
Wheat, grain zorghuni. and alfalfa arve the prineipal dry-
land crops, Clorn and grain sorghum are irrigated. Capa-
bility units TTe-3. drvland, and TTe-3. irvigated ; Sandy
ange site: Sandy windbreak suitability group.

Anselmo fine sandy loam, terrace, 1 to 3 percent
slopes (2AnA)—This soil has low, hummocky to smooth
slopes and is on stream terraces. It formed in loamy and
sandy alluvium that has been reworked by the wind. Tt
has a profile similar to the one deseribed as representative
for the series. except the surface laver is not so thick.

Ineluded with this soil in mapping were areas of eroded
solls that have a loamy fine sand surface layver 4 to 6 inches
thick. These soils are on huwnmocks. Tn some places the
swales hetween the hummocks have colleeted the material
eroded from the hummocks, and the soils in these arveas
have o fine sandy surtace layver that is more than 14 inches
thick. Also ineluded were a few small aveas of Hersh
soils.

Surface runoff is slow. Soil blowing is a hazard in areas
that are not protected by plant cover. Conserving moisture
is a concern under dryland management.

Most of the acreage of this soil is cultivated. This soil
is suited to irrigation. Land leveling is needed to smooth
the slopes for gravity nrrigation. In leveled areas the
soils generally are low in fertility and organie- matter
content, Wheat, grain sorghum. and alfalfa are the prin-
cipal drvland crops. Corn and grain sorghum are irri-
gated. Capability units TTIe-31. dryl and. and TTe-31.
irrigated : Sandy range site: Sandy windbreak suitability
group.

Anselmo loam, terrace, 0 to 1 percent slopes (2Ap].—
This soil 1s on stream terraces. Tt formed in alluvinm.
It has a profile similar to the one described as representa-
tive for the series, except that the surface layer is loam.

Included with this soil in mapping were areas where
free Time is at a depth of 14 to 30 inches. Also included
were some areas of solls that have silty to elavey lavers
at a depth helow 3 feet. A few areas of soils that have a
silt loam surface laver swere also included.

Surface mmoft is slow. Conserving moisture is a concern
where this soil ig dryfarmed. Workability is good.

) This soil is (ulrl ated, and most of it 1is 11'11.;_)ated. It
is well suited to irrigation and responds well to fertilizer.
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Where leveling for irrigation is needed, deep cuts should
be avoided 1f posslble to. prevent exposing sandy material.
Corn and grain sorghum are the main irrigated crops,
and Whoaf, grain qmohmn. and alfalfa ave the main dr y -
land crops. Cap: ﬂnht\ units Ile-1, dryland, and T-1,
irvigated ; Sandy range site; Silty to (‘ld‘, ey wmdl)loak
Suitﬂb]hfy Qroup.

Breaks-Alluvial Land Complex

Breaks-Alluvial land complex (0 to 45 percent slopes)
(By) lies along some ()f the major drainageways and creeks
in the county |(fig. 6). Breaks make up about 50 to 60
percent of the area, (onm&t of immature soils that formed
i loess or alluvium, and have slopes of 15 to 45 percent.
Auvial lTand, which makes up the remaining 40 to 50
percent, consists of light- and dark-colored. stratified,
loamy sediment that has accumulated on the narrow,
nearly level bottom lands. The bottom lands are subject
to frequent and severe flooding,.

This complex supports a thin. scattered growth of trees
and woody shirubs. The Breaks part supports mostly mid
and short grasses, The Alluvial land part rren('m]lv sup-
ports a mixture of grasses and annual Wued:.

This complex is used mostly for grazing. Tt is not suit-
able Tor cultivation. It is well suited as a source of food
and habitat for wildlife. Capability unit VIe-1, dryland;
Breaks part is in Silty range site and Undesirable wind-
break suitability gronp: Alluvial land part is in Silty
Overflow range site and Undesirable windbreak suitabil-
ity eroup.

Figure 6.—Typical area of Breaks-Alluvial land complex. Breaks
are on the steep side slopes. Alluvial land is on the bottom of the
draw.
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Butler Series

The Butler series consists of deep, somewhat poorly
drained soils that have a eclaypan subsoil. These soils
are nearly level and are on uplusids at the heads of drain-
agewnys or in slight depressions. They formed in cal-
carcous loess,

L a representative profile the surface layer is dark-
gray sitt loum about 13 inches thick. The subsurface layer
15 greay sitt lown about 2 inches thick. The subsoil extends
toa deprl of abont - inches. It is dark-gray silty clay
in the upper part. dark grayish-brown ~1]tv ‘clay m the
middle part, and 01¢\1~ll brown silty clay loam in the
lower part, A few davk brown concretions are seattered
thronghout the nppm' and middle parts of the subsoil.
The subsoil is very hard when dey and very firm when
moist. A few accumulations of line are in the lower p(u'
of the subsoil. The underlying material s light-gray

aleareous silt loam and is stained with ivon.

Butler soils have a high available warer capacity. Per-
meability g slow. ()l;_zmm -madter confent 13 moderate,
and natural Tertility is maedinun. Lack of suvface drainage
5 a concern where these soils are adjncent to the more
pooriy drained Fillmore and Scott soils.

Most aveas of Butler soils are enltivated. These soils
are sulled to irrigation if they are adequately drained.
Under drvland management they are somewhat droughty.
Areas in native grass wre snited to orazing or hay. These
soils can also b used for trees and as a source of food
for wildlife.

Pé']}l(“ﬂ‘llfdfl\'(‘ profile of Butler silt loam, in a calti-
vated feld 023 mile north and 100 feet cast of the south-
west corner of =ee, 3, T8 N, R, 10 W.:

Ap—0 to 6 inches, dark-gray (10TR 4/1) silt loam, very
dark gray (10YR 3/1) moist: weals, fine, crumhb
structure: slightly hard, very friable; slightly acid;
abrupt, swooth boundary,

Al12— to 13 inches, dark-gray (10YR 4/1) silt loam, very
dark brown (YR Z/2) moist; moderate, fine,
grauular  «lructure; slightly  hard.  very friable;
neutral; abrupl, smooth boundary.

13 inches, gray (10YR 6/1) silt lonm, dark gray
(LOYR 4/1) mnist: weak, medinm, granular strue-
ture; soft, very friable; neutral: abrupt, smooth
boundary.

B2le—15 to 28 inches, dark-gray {10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist: wmolerate, conrse, pris-
uiatie struncture parting to strong, medinm, angalar
bBlocky 1 very hard, very firni; a few dark-brown
conceretions ; neutral; clear, smonth boundary.

B22t—28 to 30 inches, dark gravish-rown (10YR 4/2) silty
clay, very dark grayish brown (10YR 3/2) moist:
moderate, coarse, prismatic strucmre  parting o
moderate, mediun, angular blocky: very hawl, very
firm: few dark-brown concretions; mildly alkaline:
gradual, wavy beundary.

B3—A6 to M inches, gravish-brown (10YR 5/2) silty clay
loam, dark grayish brown (10YR 1/2) muoist: weak,
coarge, subangnlar blocky structure parting to mod-
crate, medinm, subangular bloeky: hard, firm; few
soft lime accumulations; mildly alkaline; gradual,
wavy houndary.

C Ak to 60 incles, light-gray (23Y 7/2) «ilt loam, grayish
brown (2.3Y 7/2) maoist; weak, coarse, subangular
blecky structure parting o wassive: soft, very
friable: many, coarse, prominent iron \ffllns: strong
effervedeence ; moderately nlkaline.

The solum ranges from 34 to 42 inches in thickness. The
Ap or Al herizen ranges from 12 to 15 inches in thickness.
Its color ranges from dark gray to grayigsh brown. The A2
horizon is less than 3 inches thick and, in places, is visible
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ounly swhea dry. The B2t horizon ranges from 12 to 26 inches
in thickness, 1t ig davlk gray to grayish brown. The C horizon
ranges [rom light brownish gray to light gray and has red-
disli-brown or yellowish-brown iren stains. Depth to lime
ranges from 30 tao 54 inches,

Butler soils are near Flllmore and Crete soils, They have
a thinner A2 horizon and are better drained than TMillmore
soils, Butler soils have an A2 horizon, which is [acking in
Crete soils. Also, they have a darker celored B2t horizmon
and are wore poorly drained than Crete soils.

Butler silt loam (0 to 1 pereent slopes) (Bu).—This soll
is on lat uplands oy in slight depressions.

Tueluded with this soil in mapping were areas that have
a swrface laver 15 to 24 inches thick. Also included were
small areas ol Fillinore and Crete soils.

Because this soil has a slowly permeable subsoil, it is
dronghty nnder dryvland ]Thlndﬂt‘ln(‘nt but it responds
well to irrigation. Runodl from dd]‘ueut arcas Ccauses
ponding in some places. Surtace runoft is zlow. Surface
drainage needs to be established before zome areas of this
201l can be lrrigated.

This soil is used mostly for cultivated crops. Wheat,
erain sorghumn. and alfalfa are the main dryland crops.
Corn and grain sorghum are irrigated. Areas in native
LrAss are nsed mostl\ for grazing. C apability units ITw—2,
(ln]and. atwed Il~—')1. JlLlU‘.ltl’El. Clayey range site; Sllty
to Clayey windbreak bmtalnht_y group.

(Cass Series

The Cass series consists of deep, well-drained soils that
formed in recent alluvinm. These soils arve nearly level
and are on botrom lands along Sand and Cottonwood
Crecks, the Little Blue River, nnd tho Tlatte River. They
arve subjeet to oceasional flooding, except where they are
on some of the higher bottom Jands. The water table is
fi to 15 feet beneath the surface.

In a vepresentative profile the surface layer is loam
about 10 1nches thick, The npper 6 niches las heen dis-
turbed by tillage and is gray: the lower part iz dark
oray. Below the surface ]ax er is o transitional layer of
oravish-brown. very friable fine sandy loam 3 ‘nches
thick. The underlving material Is fine sandy loam that is
stratified with lenses and layers that range from silt loam
to loamy sand, Colors are fﬂ'ﬂyish brown to light gray.
Lime ig at a depth of about 38 inches.

Cass soils have moderately rapid permeability. Avail-
ahle water capacity is moderate. Natural fertility is med-
i to low, aad organic-matter content is moderately low,

Abont one-halt of the acreage of these solls is culti-

vated, and much of this is i1 10':110(1. Aveas in nafive grass
are best suited to grazing or hfn‘. A fow areas qlontr the
Little Blue River are covered with trees. These soils are
well suited to trees i windbreaks and to use by wildlife.

Representative  profile of Cass loam, occasionally
floaded, 0.35 mile north and 70 Tevt cast of the southwoest
corner of see, 10, T. 5 N TRUTLAY .

Ap—0 to 6 inches, gray {1I0YR /1) loam, very dark gravish
brown (10YR 3/2) meist: weals, fine, crumb struc-
ture; soft, very friable; neutral; abrupt, smooth
houndary,

Al2—6 to 10 inches, dark-gray (10YR 4/1}) loam, very dark
gray (10YR 3/1) meist: weak, medium, granular
straelure; soft, very frinble; neutral: clear, smooth
houndary.

AC—10 to 15 inehes, gravish-brown (10YR 5/72) fine sandy
loam, dark grayish brown {10YI +/2) moist: wenl,
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coarse, subangular blocky structure parting to
weak, fine, subangular blocky; soft, very friable;
neutral; gradval, swooth boundary.

01—156 to 30 inches, light brownish-gray (10YR 6/2) fine
sandy loam, grayish brown (10YR 5/2) moist; weak,
coarse, subangular blocky structure parting to weak,
medium, subangular Mocky; soft, very friable; neun-
tral; gradual, smooth boundary.

(:2—30 to 38 inches, light-gray (10YR 7/2) loamy sand, light
brownish gray (10YR 6/2) molst: weak, coarse,
subangular blocky structure parting to single
grained; loose; mildly alkaline; abrupt, smooth
boundary.

TIC3—38 to 47 inches, grayish-brown (10YR 5/2) silt loam,
dark grayish brown (10YRR 4/2) moist; massive;
slightly  hard, very friable; strong effervescence;
moderately alkaline; abrupt, smooth boundary.

II11C4-—47 to 60 inches, light brownish-gray (10YR 6/2) fine
sandy loam stratified with loam and loamy sand,
grayish brown (10YR 3/2) moist; weak, thin, platy
structure; soft, very friable:; slight effervescence;
moderately alkaline; abrupt, smooth boundary.

The A horizon ranges from fine sandy loam to loam. Its
colors range from dark gray to grayish brown. This horizon
is 9 to 18 inches thick. The AC and C hoerizons are fine
sandy loam that is commonly stratified with silt lbam to
fine sand. Thelr colors range from grayish brown to very
pale brown. Free lime and iron stains are common at a
depth of 30 to 60 inches.

In mapping unit Cs, the surface layer of Cass fine sandy
lgam is thinner than is recognized in the range defined for
the Cass series, but this difference does not alter the use-
fulness or behavior of the soils.

Cass soils are near Hobbs and Inavale goils, They have a
thinner A horizon and are coarser textured in the C horizon
than Hobbs soils, Cass soils have a thicker A horizon than
Inavale soils and are not so coarse textured in the ©
horizon as those soils.

Cass loam (0 to 1 percent slopes) [{Cm).—This soil is on
high bottom lands that ave generally not subject to
flooding., )

Included with this soil in mapping were arcas of soils
that have a very fine sandy loam or silt loam surface
laver., Also included were a few areas of soils that have
a fine sandy loam surface layer only 5 to 8 inches thick,
some areas in which the underlying material is silt loam,
and some areas that are ealeareous at depths between 12
and 30 inches.

This soil is medium in natural fertility, Surface run-
off 15 slow. The soil is casily worked. Frosion is only a
slight hazard,

Nearly all of this soil is enltivated. and most of it is
irrigated, Corn and grain sorghim ave the main irrigated
crops. Generally, little land shaping is needed for gravity
irrigation: however, deep cuts should be avoided to pre-
vent expoging sandy material, This =01l responds well to
irrigation. Capability units T-1, drvland, and I-2, irri-
gated: Sandy Lowland range site; Silty to (layey wind-
breale suitability group.

Cass loam, occasionally flooded (0 to 1 percent slopes)
12Cm}.—This soil 1s on bottom lands that are subject to
occasional flooding. Tt ocenrs mainly along Cottonwood
Creel and the Little Blue River. This soil has the profile
deseribed as representative for the (Cass series.

Tneluded with this =01l in mappiug were a few areas
where the surface layer 1s silty elay Toam or fine sandy
Toane., amall areas that have a water table within 2 feet of
the surface, and =mall arcas of Hobbs soils. Areas that
have a high water table are along the Little Blue River.

This qoil is flooded once or fwice a vear in ahout 1 year
in 3. Floads follow heavy rains but are of short duration.

SURVEY

The floods seldom cause complete loss of crops, but they
sometimes delay tillage or necessitate resceding of newly
planted crops. Normal surface runoff is slow. Areas that
have been leveled for irvigation can be damaged by flood-
waters and commonly need to be repaired or leveled again
before they ean be irrigated.

Most of the acreage of this soil is used for range, and
some of it 1s covered with trees. Some arcas, however, are
cultivated, mainly to grain sorghum, corn, and wheat.
Wheat is not grown extensively, because of the hazard
of erop damage or loss by floods in spring. Only a small
acreage of this soil is presently irrigated. This soil is
ecasily worked. Capability units T¥w-3, dryland, and ITw—
3, irrigated ; Sandy Lowland range site; Moderately Wet
windbreak suitability group.

Cass fine sandy loam (0 to 1 percent slopes) (Cs).—
This soil is on high bottom lands. Tt has a profile similar
to the one deseribed as representative for the series, ex-
cept that the surface layer is fine sandy loam 6 to 8
inches thick.

Included with this seil in mapping were o few areas
of soils that ave lighter colored than this Cass soil and
some areas of soils that have a surface layer of loamy
fine sand.

Surface runofl is slow. Soil blowing is a hazard in culti-
vated arcas. Some of the lower arcas of this soil are
flooded following heavy rains. Where erops are flooded,
they ean be damaged by the force of the floodwater or
by sediment deposited by the floodwater. This soil is some-
what dronghty and is Jow in natural fertility. It is easily
worked and responds well to irrigation and fertilizer.

More than half of the acreage of this soil is in native
grass and is nsed for grazing. The rest is cultivated, but
only a small part is irrigated. Grain sorghum and wheat
are the main dryland crops. Corn is irrigated in some
places. Capability units TTe-3, dryland, and TTe-3, irri-
gated: Sandy Lowland range site: Sandy windbreak
suitability group.

Coly Series

The Coly series consists of deep. well-drained to some-
what excessively drained soils that formed in calcarcons
loess, These soils are strongly sloping to steep and are
wlong upland drainageways throughout the county.

In a representative profile the surface layer is dark
aravish-brown silt loam abont 5 inches thick. Next is a
transitional Inver of pale-brown, very friable silt loam
about 3 inches thick. The underlying material is very
pale brown silt loam. Lime is at a depth of 8 inches.

(oly soils have moderate permeability. Organic-matter
content is low, and natural fertility is high. Available
water capacity is high.

These soils are mestly in native grass and are used
for grazing. A few arcas are cut for hay. These soils are
well suited to trees and to nse by wildlife.

Representative profile of Coly sitt loam, 11 to 31 per-
cent glopes, 0.3 mile west and 100 feet north of the south-
east cornerof see. 11, T.6 N, R. 11 W.:

A—0 to D inches, dark grayish-brown (10¥YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak,
fine, granular structure; soft, very friable; neutral;
clear, smooth beundary.

AC—0 to 8 inches. pale-brown (IOYR 6/3) =ilt loam, brown
(10YR 5/3) moist: weak, fine, subangular blocky
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structure; soft, very friable; mildly alkaline;

abrupt, wavy boundary.

C—8 to 60 inches, very pale brown (10YR 7/3) silt loam,
pale brown (10YR 6/3) moist; weak, coarse, pris-
matie strueture parting to massive, soft, very fri-
able; reddish-brown stains and accumulations of
soft lime; strong effervescence:; moderately alkaline.

The A horizon ranges from 4 to 6 inches in thickness.
Colors range from dark grayish brown to pale brown. The
AC horizon is grayish brown to pale brown. It ranges from
3 to 5 inches in thickness. The C horizon is light brownish-
gray to very pale brown silt loam. Depth to lime ranges
from 5 to 10 inches, but lime is at the surface in some places.

Coly soils are near Holder and Kenesaw soils. They have
a thinner A horizon than the Holder soils and lack the B
horizon of those soils. Coly soils have a thinner A horizon
and lime nearer the surface than the Kenesaw soils.

Coly silt loam, 7 to 11 percent slopes (CbC).—This
well-drained soil is on the sides of upland drainageways.
Where this soil is in native grass, it has a profile similar
to one described as representative for the series. In culti-
vated areas, the surface layer is light brownish gray to
pale brown, and in some places it is calcarcous.

Included were a few areas of soils in which the profile
is stratified with fine sandy loam and loamy sand ma-
terial and is not caleareous.

Surface runoff is medium. Water erosion can be a haz-
ard where this soil is cultivated. Many cultivated areas
have many small gullies.

About 70 percent of the acreage of this soil is enlti-
vated. Wheat. grain sorghum, and alfalfa arve the main
crops. Some areas have been seeded to warm-season native
orasses, Capability unit TVe-8. dryvland: Limy Upland
range site: Silty to Clayvey windbreak suitability group.

Coly silt loam, 11 to 31 percent slopes (CbD).—This
somewhat excessively drained soil is on the sides of upland
drainageways and on hills and bluffs throughout the
county. Tt has the profile deseribed as representative for
the series.

Included with this soil in mapping were some small
areas of Geary soils and a few small areas of Rough
broken land. loess. As much as 30 percent of some areas
mapped consists of TTohbs soils.

Surface runoft is rapid. The steep slopes and the severe
hazard of erosion malke this soil nnsuitable for cultivation.
Slopes are irregular. and eatsteps and soil slips are
common,

This soil is in native grass and is used mostly for
grazing |(fig. 7)| Tn some areas the grass is cut for hay.
Some slopes ol Tess than 15 percent have been enltivated,
but most of these have been seeded to grass because the
steep slopes make cultivation diffienlt. Capability unit
VTe-9, drvland: Limy Upland range site:; Silty to Clayey
windbreak suitability group. ) '

Crete Series

The Crete series consists of deep. moderately well
drained soils that have a slowly permeable elaypan subsoil.
These are nearly level soils that formed in caleareous loess
on uplands.

In a representative profile the surface layer is silt loam
about 11 inches thick. The upper 5 inches has been dis-
turbed by tillage and is gray; the lower part is dark
gray. The subsoil extends to a depth of about 26 inches.
It is gravish-brown silty clay in the upper part and pale-
brown silty clay loam in the lower part. Tt is very hard

Figure 7.—Area of Coly silt loam, 11 to 31 percent slopes, in native
range.

when dry and very firm when moist. The underlying ma-
terial is light-gray silt loam. Lime is at a depth of about
26 inches.

Crete soils have slow permeability. They have mode-
rate organic-matter content and medium natural fertility.
Available water capacity is high. These soils absorb water
slowly beeanse of the claypan subsoil, and they tend to be
droughty if dryfarmed. They are easy to work.

Most areas of these soils are cultivated. The soils are
well suited to irrigation. Areas in native grass are used
for grazing. These soils are also well suited to trees in
windbreaks, and the areas can be used as a source of food
for wildlife.

Representative profile of Crete silt loam, 0.25 mile east
and 200 feet south of the northwest corner of sec. 13, T.

6N.,R.9W.:

Ap—~0 to 5 inches, gray (10YR 5/1) silt loam, very dark gray
(10YR 3/1) moist; weak, fine, crumb strueture;
soft, very friable: neutral: abrupt, smooth bound-
ary.

A12—5 to 11 inches, dark-gray (10YR 4/1) silt loam, very
dark gray (10YR 3/1) moist; moderate, medinm
and fine, granular structure; soft, very friable; neu-
tral; clear, smooth boundary,

Bl—11 to 13 inches, dark grayish-brown (10YR 4/2) silty
¢lay loam, very dark grayish brown (10YR 3/2)
moist: moderate, very fine, subangular blocky struc-
ture ; hard, friable; neutral; clear, smooth boundary.

B2t—13 to 22 inches, grayish-brown (10YR 5/2) silty clay,
dark grayish brown (10YR 4/2) moist: moderate,
coarse, subangular blocky structure parting to
strong, medium and fine, angular blocky ; very hard,
very firm; neutral: clear, smooth bhoundary.

B3—22 to 26 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10YR 5/3) moist; moderate, coarse, sub-
angular blocky structure parting to moderate, me-
dium, subangular blocky : hard, friable; mildly alka-
line; clear, smooth boundary.

C—26 to 60 inches, light-gray (25Y T7/2) silt loam, pale
brown (10YR 6/3) moist; weak, coarse, subangnlar
blocky strueture parting to massive: soft, very
friable; strong effervescence; moderately alkaline.
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The solum ranges from 24 to 36 inches in thickness. The
A horizon ranges from 9 to 12 inches in thickness. Its color
ranges from dark grayish brown to gray. The B horizon is
12 to 24 inches thick, Color in this horizon ranges from dark
brown to pale brown. The B2t horizon is silty clay 8 to 12
inches thick and averages 45 to 52 percent clay. The C
harizon is light gray to pale yellow. Depth to lime ranges
from 24 to 40 inches.

Crete soils in Adams County have a lighter brown B hori-
zon, have a thinner solum, and are less acid in the upper
part of the profile than is recognized in the range defined
for the series. These differences do not alter the usefulness
and hehavior of the soils.

Crete soils are near IHastings and Butler soils. They have
a more clayey P2t horizon than Hastings soils. They are
better drained than Butler soils.

Crete silt loam (0 to 1 percent slopes) {Cel.—This soil
is on nplands. Tnclnded in mapping were a few small areas
of Fillmore soils, and as much as 15 percent of some areas
mapped consists of Hastings and Butler soils.

Surface munoff is slow. The slowly permeable subsoil
restricts the intake of water, This soil 1s easily worked,
and it has good tilth.

This soil is used mostly for cultivated crops. Wheat,
grain sorghnm, and alfalfa are the main dryland crops.
Corn and grain sorghum are irrigated. About 10 percent
of the acreage of this =oil is in native grass and is used
for grazing. Available zine is low in arcas where deep
cuts are made. Clapability units IIs-2, dryland, and ITs—
2, irrigated; Clayey range site; Silty to Clayey wind-
break suitability group.

Fillmore Series

The Fillmore serics consists of deep, poorly drained
soils that have a claypan subsoil. These soils formed in
locss. They are nearly level and are in shallow upland
depressions, They receive runoff from the surrounding

soils, and water ponds on the surface for short periods

after heavy rains.

T a representative profile the surface Iayer is silt Toam
about 9 Inches thick. The upper 6 inches has been dis-
turbed by tillage and is gray ; the lower part is dark gray.
The subsurface layer is gray to light-gray silt loam about 6
inches thick. Tt grades abraptly to claypan subsoil. The
gubsoil extends to a depth of 536 inches. It is dark-gray
to gray, very firm silty elay in the npper part and gravish-
hrown silty clay loam in the lower part. The underlying
material is light brownish-gray silt loam.

Permeability is slow. Most of the depressions lack na-
tural drainage ontlets, and as a result, runoff from snr-
rounding areas pond on these soils until the water evapo-
rates or is absorbed by the soil, Organie-matter content
is moderate, and natural fertility is medium. Available
water capacity is high. These soils absorb water very
slowly and release it slowly to plants.

Fillmore =oils are used mostly for enltivated crops. They
are suited to irrigation if they are drained. Teveled, and
fertilized. Without artificial drainage, these soils are not
well suited to wheat, and planting of row crops may be
delaved by wetness in some vears. The amount of moisture
received and the amount of ponded runoff greatly affect
the use of these soils for cultivated crops. Areas in native
grass are used mostly for grazing. Fillmore soils are
suited to trecs in windbreaks if proper surface drainage
is established. They can be used as a source of food for
wildlife,

SURVEY

Representative profile of Fillmore silt loam, .12 mile
east and 300 feet north of the sonthwest corner of sec.
29, T.8 N, R. 11 W.:

Ap—0 to 6 inches, gray
gray (10YR 3/1)
ture; soft, wvery friable;
smooth boondary.

Al12—46 to 9 inches, dark-gray (10YR 4/1) silt leam, black
(10YR 2/1) mwoist; weak, medium, platy structure
parting to weak, fine, granular; soft, very triable;
slightly acid; abrupt, smooth boundary.

A21—9 to 12 inches, gray (10¥YR 5/1) #ilc loam, very dark
gray (10¥YR 3/1) moist; weak, thin, platy structure;
soft, very friable; slightly =acid; clear, smooth
boundary,

A22 12 to 15 inches, light-gray (10YR 6/1) silt loam, dark
gray (10YR 4/1) moist; weak, thin, platy struc-
ture; soft, very friable; mneutral; abrapt, smooth
boundary.

B21t—15 to 29 inches, dark-gray (10YR 4/1) silty clay,
plack (10¥YR 2/1) moist; mederate, coarse, pris-
matie structure parting to strong, medium and fine,
angular blocky; very hard, very firm; dark-brown
concretions; neutral; clear, smooth houndary.

R22t—29 to 42 inches, gray (10YR 5/1) silty clay, very dark

gray (10YR 3/1) moist; moderate, coarse, prismatic

structure parting to moderate, medium, angular
blocky ; very hard, very firm; dark-brown concre-
tions; meutral; clear, smooth boundary.

42 to 36 inches, grayish-brown (10YR 5/2) silty clay
toam, very dark grayish brown (10YR 3/2) moist;
moderate, coarse, 1iismatic structure parting to
moderate, medium, subangular blocky; hard, firm;
neutral; gradual, smooth houndary.

0—56 to 60 inches, light Dbrownish-gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; weak,
coarse, prismatie structure parting to weak, me-
dinm, subangular blocky; slightly hard, friable;
neutral.

The soluw ranges from 36 to 60 inches in thickness. The
Al horizon ranges from 6 to 12 inches in thickness, and the
A2 horizon from 4 to 8 inches. The 132t horizon ranges from
20 to 30 inches in thickness, It is clay or silty clay that
containg 45 to &5 percent clay. The C horizon ranges from
light brownish gray to light gray in hues of 10¥R and 2.5Y.
Trepth to free lime is mostly ‘more than 60 inches but ranges
from 38 to 72 inches or more.

Fillmore soils are near Butler, Crete, and Scott soils.
Ther are more poorly drained than Butler and Crete soils.
‘They have a thicker A2 horizen than Scoft soils and are
not so frequently flooded as those soils.

Fillmore silt loam (0 to 1 percent slopes} (Fm).—This
soil is in npland depressions. Tt occurs mostly in oval areas
5 to 200 aeres In size, Included in mapping were some
small areas of Butler and Scott soils.

Surfuce runoff is very slow. The major concern is runoff
fram adjacent areas that ponds on this seil for a period
of several davs to 2 or 3 weeks following heavy rains

Damage to crops can be expected in most years,

and total loss of crops ean be expected 1 year in 5 unless

good surface drainage is established.

Wheat and grain sorghum are the main dryland erops.
The hazard of flooding in gpring can cause damage to
wheat or delay the planting of row crops. Some areas
can be rvigated if they are drained and leveled. Corn and
grain sorghum ave the main irrigated crops. Where this
soil is in native grass, it is used for grazing or hay.
Capability nnits TTTw-2, dryland, and IIs—22, irrigated;
Clayey Overflow range site; Moderately Wet windbrealk
suitability group.

(10¥YR 5/1) silt loam, very dark
moist; weak, fineg, erumb strue-
slightly acid; abrupt,

B3
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Figure 8—Typical arca of Fillmore silt loam, Tillage is delayved
hecause this soil is slow to dry out. Water stands in shallow
depressions until it cither is absorbed or cvaporates,

Geary Series

The Geary series consists of deep, well-drained to some-
what excessively drained soils on uplands, mostly along
the Little Blue River and its tribntaries. These soils
formed  1n moderately fine textured loess. Slopes range
from 3 ta 31 percent.

In_a representative profile the surface layer is dark
grayish-brown silt loam about 10 inches thick. The sub-
soil extends to n depth of about 43 inches. It is brown,
firm silty clay loam in the upper part and light-brown,
lirm, calearcons silty clay loam in the lower part. The
nnderlying material is light-brown silty clay loam. Free
lime is at a depth of 34 inches,

Geary soils have moderately slow permeability. Avail-
able water eapacity is high, Organic-matter content is
moderate to low, and natural fertility is medium to low.

About one-third of the acreage of these soils is culti-
vated. Areas in native grass arve used mostly for grazing.
These soils nre well suited to trees. They ean be used
as a source of food and habitat for wildlife.

Representative profile of Geary silt loam, 3 to 7 percent
slopes, 0.3 mile north and 100 feet east of the southwest
corner of sec. 8, T.5N.,R. O W.:

A—0 to 10 inches, dark grayish-brown (10YR 4/2) silt
lomm, very dark grayish brown (10YR 3/2) molst:
molerate, fine, granular structure; slightly hard,
very frinble; neoatral; elear, smooth boundary,

B1—10 te 14 inches, brown (10YR 5/3) silty clay lonm, dark
brown (10YR 3/3) molst; moderate, medinm, gran-
wlar structure : slightly hard, friable; neatral; clear,
smnoth boundary.

B21t—14 to 20 inches, brown (T.GYR 5/4) silty clay lonm,
ilark brown (TAYIX 4/4) moist: mmderate, conrse,
ungular blocky structure parting to moderate, fine,
angulir blocky : hard, firm ; nentral; geadunl, smooth
bonndary,

B221—26 to 34 inches, brown (T.5YR 5/4) silty elay loam,
dark brown (73YR 4/4) moeist: moderate, CONTRE,
prismatic structore parting to moderate, medinm,
angular blocky: hard, firm: mildly alkaline: clear,
smioth boundary.,
to 43 inches, light-brown (TAHYR 6/4) silty elay
loam, brown (T.6VI 5/4) molst; weak, coarse, pris-
matle strueture parting to weak, medium, angular

Bi—u

Mocky ; slightly hned, Criable: strong efervescence;
moderately alkaline; elear, smooth boundary.

C—43 to 60 inches, Ught-brown (7.5Y1 G/4) silty clay loam,
brown (T.0YI0 53/4) moist; weak, coarse, prismatic
strocture parting to massive; slightly hard, friable;
violent effervescence; moderately alkaline,

The solum ranges from 26 to 45 Inches In thickness. The
A lorigon ranges from Jdark grayish brown to grayish brown
I on hue of 10Y1E It ranges feom 7 to 12 inches in thickness
and from silt to silty elay loam in texture, The B horizon
ix dark brown to light brown in hues of T.6YR and 10YR.
Its structure is nngular or subangular bocky. The B3t ho-
rizon is silty clay lonm baving a elay content of 27 to 35
pereent, The ¢ horlzon 1= light brown te pink in a hue of
TAHYR. Texture of this horizon ranges from slity clay loam
ter loam, Exposures of sand and gravel dre common on Lhe
moilerntely steep and steep slopes. Depth to lime mostly
ranges from 26 to 10 Inches.

Geary solls in this county have lime higher in the profile
than is defined In the range for the scrles, The eroded
Geary soils have an A horizon of grayish-brown to brown
sllty clay loam that s less than T inches thick. The Geary
silty elay loams have a surfoace layer that is thinner and
lighter in color than is defined in the range for the Geary
serles, but this difforence does not alter thele usefulness or

behnvior.

Geary solls are near Holder amd Coly solls, They formed
in loess of n browner eolor thon either Holder or Coly sofls.
Genry soils have a B horizon, which Coly solls lack, and
they have Hme that is leached to o greater depth than that
in the Coly solls.

Geary silt loam. 3 to 7 percent slopes (GsB).—This
well-drained soil is on hillsides and the sides of drainage-
ways on uplands. It has the profile descrvibed as represen-
tative for the series.

Included with this soil in mapping were some arcas
af soils in which the subsoil is heavy silty clay lonm. Also
included were small areas of Holder and Hobbs soils,

Runoff is medium, Erosion is o hazard in enltivated
arens, Natural fertility is medinm, and organic-matter
content is moderate,

Most arcas of this soil are in native grass and are used
for mrazing, A few areas are used for hay. Where this
soil ig enltivated, wheat and grain sorghum are the main
crops. Capability units 11Te-1, dryland, and TTTe-1, irri-
gated : Silty range site: Silty to Clayey windbreak suit-
ability group,

Geary silt loam, 7 to 11 percent slopes (GsCl.—This
well-drained soil is on the sides of drainageways on up-
lands. Tt has a profile similar to the one deseribed s
representative for the series. except that the subsoil is
not so thick. Sand and gravel exposures are common.

Inelnded with this soil in mapping were areas where
the subsoil is 14 to 20 inches thick and some areas where
the depth to lime ranges from 18 to 26 inches. Also in-
cluded were small areas of ITalder soils. As much as 15
pereent of some mapped areas consists of Hobbs soils on
the bottoms of deainagewavs,

T'his soil is medinm in natural fertility, Organic-matter
content is moderate, Runoff is medium to rapid. Frosion
is i severe hazard if this seil is cltivated.

Nearlv all of the nereage of this soil is in native grass.
This s0il is suited to enltivation, but it is better suited to
native grass. Capability unit TVe-1. deyland: Silty range
site: Silty to Clayey windbreak suitability group.

Geary silt loam, 11 to 31 percent slopes (G:Fl.—This
somewhat excessively drained soil is on the sides of
drainagewavs on uplands and on hille and bluffs along
mujor streams. Many of the slopes are not smooth, and in
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some places there are eatsteps that have loess exposed at
the surface. This soil has a profile similar to the one
deseribed as representative for the Geary series, except
that the surface laver and subsoil are thinner. Exposures
of sund wid gl'uvl'] ure commol.

Ineluded with this soil in mapping were areas of soils
tliat hiave a brown or light-brown surface layer, soils that
have n subsoil 8 to 20 inches thick, and soils that are 15
to 26 inches deep to lime. As much as 15 percent of some
mapped areas consists of THobbs soils on the bottoms of
drainageways. In o small area in the extreme southenst-
e part of the county, ns much as 25 percent of some
mapped areas consists of steep Coly soils,

This soil is moderately low in organic-matter content
el medium in nataral” fertility. Runoff is rapid, and
moisture intake is lower than it 1s in areas of less sloping
soils.

Most of th of this soil is in native grass nsed
for srazing [(fig, 0) Steepness makes this soil unsuitable
for cultivation. Capability unit Vle-1, dryland; Silty
range site: Silty to Clayey windbreak suitability group.

Geary silty clay loam, 3 to 7 percent slopes, eroded
(GeB2.—This well-drained soil is on hillsides and on the
sides of drainageways on uplands, It has a profile similar
to the one deseribed as vepresentative for the series, ex-
cept that the snrface layer is grayish-brown to brown
silty clay loam 4 to 7 inches thick.

Tneluded with this soil in mapping were areas of soils
where the subsoil is 8 to 20 inches thick and areas where
the depth to lime ranges from 20 to 26 inches. Also in
cluded were small aveas of severely eroded Holder soils
aned small aveas of Flohbs soils on the bottoms of drainage-
WAYS,

T'his soil is low in natural fertility and organic-matter
content. Runofl is medium. Water erosion is a hazard.
This soil is diffienlt to work. Tt puddles if worked when
too wot and is hard when dey. It has poor tilth, A zood
statd of row erops is diffienlt to establish.

All of the acreage of this soil has been enltivated, bul
some of it is now seeded to native grass, Wheat, grain
sorglimm. and alfalfa are the prineipal erops grown.
Capalility units TTTe-8, dryvland, and I|TTE'—1'|+ irvignted ;
Silty range site: Silty to Clayey windbreak suitability
TN,

Geary silty clay loam, 7 to 11 percent slopes, eroded
1GeC,—This well-drnined soil is on the sides of deninage-

Figure 9.—Typical area of Geary silt loam, 11 to 31 percent slopes,
in native grass, Actively eroding drainageways similar lo the one
pictured here are common in areas of this soil.

wiys on uplands. Tt hus a profile similar to the one de-
seribed as representative for the series, except that the
surface laver is grayish-brown to brown silty clay loam
4 to 7 inches thick. Sand and gravel exposures are
Commaon,

Ineluded with this soil in mapping were areas of soils
in which the subsoil is 5 to 20 inches thick and soils in
whieh the depth to lime ranges from 135 to 26 inches, Also
ineluded were small arveas of severely eroded Tlolder
soils. As much as 15 percent of some mapped nreas con-
sists of Halibs soils on the bottoms of drainageways.

This sail is low in natural fertility and organic-matter
content. Runoff is medium to rapid. Tilth is poor. The
silty eluoy loam surface layer and steepness make this soil
diffienlt to farm. It erodes readily, This soil puddles if
worked when too wet and is hurd when dry. Good stands
of vow evops are diflicult to establish in some years.

All of the acreage of this soil has been cultivated, but
mueh of it is now sceded to native grass. Wheat, grain
soreehim, and alfalfa are the principal erops grown. Capa-
bility unit IVe-8, dryland; Silty range site; Silty to
Clayey windbreak suitability gronp.

Hall Series

The Hall series congists of deep, well-drained soils that
formed in ealearcons loess, These are nearly level soils
on uplands throughout the loess plains aren of the county,

T o representative profile the surface lnyer is silt loam
ahout 14 inehes thick, The upper 7 inches has been dis-
turbed in tilloge and is gravish brown; the lower part
is daurk gray, The subsoil extends to a depth of 42 inches.
It is greavish-brown. friable silty clay loam in the ulp[‘n:-r
part: gravish-brown and brown, firm silty clay loam
in the middle part: and pale-brown, friable silty clay
fogam in the lower part. The underlying material is pale-
Lo silt Toam,

all soils have moderately slow ermenbility. Avail-
able water capaeity is high. Natural fertility is high, and
orgnnie-matter content 18 moderate,

Most arvens of these soils are eultivated. The soils are
suited to all erops commonly grown in the county. They
are well suited to irvigation. but in some areas the lae
of available gronnd water limits the development of irri-
gation. Arens in native grass aro used for grazing. Hall
soils are well snited to trees and to habitat for wildlife.

Representative profile of TTall silt loam, 0.1 mile north
and 50 feet west of the southeast corner of sec. 86, T. 5 N.,
R.OW.:

Ap—0 to T Inches, grayish-hrown (10¥YRR 5/2) silt  lonm,
voery dark brown (10YR 2/2) moist; weals, fine,
erumb steucture: soft, very friable; slightly neld:
abrapt, smooth boumdary,

A12—7 to 14 inches, dark-geny (LOYR 471) #ilt loam, very
dark brown (10YR 2/2) molst; moderate, mediom,
gromular strieture ; soft, very feiable; slghtly nehd ;
clenre, smoath houndary.

B1—14 to 20 inches, grayish-brown (10YR G/2) sty clay
lonm, very dark grayish Lrown (10YR 3/I) miidEt
wenk, medinm, subangular blocky stroclure parting
to mwolderate, very fine, sulnngular blocky : slightly
hard, frinble; neutenl: elear, smooth bonndary.

B —20 to 28 inches, grayish-brown (10YR 5/2) silty clay
lonm, dark brown (10YIE 3/3) molst; maoderate,
mslinm, subnpguinr  Wecky strueture  porting  to
mewlerate, fine, subungular blocky : hanl, firm; new-
tenl; clear, smooth boondary.
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28 to 35 inches, brown (10YR 5/3) silty clay loam,
dark grayish-brown ({(10YR 4/2) moist; moderate,
coarse, subangular blocky structure; hard, firm:
neutral ; gradual, smooth boundary.

to 42 inches, pale-brown (1L0YR 6/3) silty clay
loam, grayish brown (10YR 5/2) moist; weak,
coarse, subangular blocky structure; slightly hard,
friable; neutral; gradual, smooth boundary.

C—42 to 60 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) moist; weak, coarse, subangular blocky
structure parcting to massive; soft, wvery friable;
mildly alkaline.

The solum ranges from 3¢ to 48 incheg in thickness. The
A horizon ranges from 12 to 18 inches in thickness and
from dark gray to grayish brown in color. Soil material
having dry colors of grayish brown or darker ranges from
20 to 30 inches in thickness and extends well into the B
horizen. The B2t horizon is silty clay loeam that contains 28
to 35 percent clay. The C horizon ranges from pale brown to
light gray. Lime ig below a depth of 60 iuches,

The Hall seils arc near Hastings and Hord soils.
have a less clayey B2t horizon thanm IHastings soils,
have a mwore clayey B horizon than Hord seils.

Hall silt loam (0 to 1 percent slopes) (Ho)—This soil
15 on uplands throughout the connty.

Included with this soll in mapping were small areas
where the surlace laver is 18 to 30 inches thick. Also in-
cluded were small areas of Hastings and Hord soils.

Surface runoff is slow. This soil absorbs water
and readity releases it to plants. It is easily worked.

Most areas of this soil are enltivated, and some are
irrigated. Wheat, prain sorghum. and alfalfa are the
principai devfarmed crops. Corn and grain sorghum ave
the main irvigated erops. Available zine is low in areas
where deep cuts, made diing land lov eling, have exposed
the nnderlving locss material. (‘,L]mlnhtv units 1Te-1,
dryvland, and T 1, irrigated; Silty range site: Silty to
(Mavey windbreak suitability group.

B22(—

B335

They
They

well

Hastings Series

The Hastings series consist of deep, well-drained soils
that formed in calearcous loess, These are nearly level
to gently sloping soils on uplands,

In a vepresentative profile the surface layer iz about
11 inches thick. The upper 8 inches is dark grayish-brown
silt loam, and the lower part is dark gray ish-brown heavy
silt Jowm. The subsoil. which extends fo a depth of 41
ine hes. is pravish-brown and brown heavy silty clay
loam in the upper part and pale-brown silty clay in the
lower part. It is hard when dry and firm when moist.
The inderTving material is very pale brown silt Toam that,
is stained with iron. Free lime s at a depth of 41 inches.

IMTastimgs soils have moderately slow permeability.
Awvailable water capacify is lrigh, Natural fertility 8
medinm, and organic-matter content is moderate. These
s01ls are easy to work and are easgily kept in good tilth,

Hastings soils are well suited to cnltivated erops and
to nntmrmn They arve snited fo all crops commonly
grown in the county. Some areas ave still in native grass.
These soils are well snited to trees and to use by wildlife.

tepresentative profile of Hastings silt loam, 0 to 1

percent slopes, 0.4 mile east and 50 feot south of the north-
west corner of sec. 15, T.6 N, R. 11 W.:

Ap—0 to 8 inches, dark grayish-brown (I10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak.
fine, crumb structure; soft, very friable; slightly
acid; abrupt, smooth boundary.
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dark grayish-brown (10YR 4/2) heavy
gilt lvam, very dark gray (10YR 3/1) moist; mod-
erate, fine, granular structure; slightly hard, very
friable; neutral; clear, smooth boundary.

B1—11 to 14 inches, dark grayish-hrown (10¥YR 4/2) gilty
clay loam, very dark grayish brown (10YR 3/2)
moist ; moderate, very fine, subangular blocky struc-
ture; slightly hard, friable; neutral; clear, smooth
bonndary.

B21t—14 to 21 inches,
w4ilty clay loam,

Al12—8 to 11 inches,

{1I0YRR 5/2) heavy

dark grayish brown (10YR 4/2)
moist, dark brown (10OYR 4/3) crushed; weak,
coarse, subangular blocky structure parting to mod-
erate, fine, subangular blecky; hard, firmn; neutral;
¢lear, smooth boundary.

21 to 29 inches, brown (10YR 5/3) heavy silty clay
loam, dark grayish brown (10YR 4/2) moist, grayish
hrown (10YIR 5/2) crushed; weak, coarse, subangu-
lar blocky structure parting to moderate, medium,
angular blocky: hard, lrm; neutral; gradual, wavy

boundary.

to 41 inches, pale-brown (10YR 6/3) silty clay

loam, brown (10YR 5/3) moist; weak, coarse, sub-

angular blocky structure parting to wealk, medium,

subangular Dblecky; slightly hard, friable; mildy

alkaline; abrupt, wavy boundary.

C—41 to 60 inches; very pale brown (I0¥YR 7/3) silé loam;
pale brown (10YR 6/3) moist: weak, coarse, sub-

grayish-brown

B22t—

B3—29

augular blocky structure parting to massive; offt,
very friable; yellowish-brown iron stains; strong
effervescence ; moderately alkaline.

The solum ranges from 30 to 44 inches in thickness. The A
horizon is 8 to 12 inches thick. Its color ranges from grayish
brown to dark grayish brown. Ifte reaction ranges from
medinm acid te neutral, The B horizon ranges from dark
eravish brown to pale brown., The B2t horizon ig 12 to 18
inches thick. It ranges from heavy silty clay lenm to light
silty ¢lay and naverages befween 35 and 42 percent clay.
Diark stains are on ped surfaces. The € horizon ranges from
light brownish gray to very pale brown and has reddigh-
brown and vellowish-brown iren stains. Depth to lime ranges
from 36 to 70 inches.

Flastings soils are near Holder and Crete soils. They are
more clayey in the B2t horizon than Jlolder soils, but they
arce less clayey in the B2t horizon than Crete soils,

Hastings silt loam, 0 to 1 percent slopes [Hsl.--This
sail is on uplands. Tt has the profile deseribed as repre-
sentative for rhe series.

Tnclnded with this soil in mapping were a few arcas
of Hall. Crete. and Butler soils. As much as 15 percent
of some arcas mapped consists of TTolder soils.

Surface mnoff iz slow. Soil blowing can be a hazard
i winter and early in spring il the surface is loft unpro-
teeted, b erosion ﬂ[‘]l[‘ld”\ is not a hazard.

Most of the acreage of this soll is cultivated., About
80 pereent is irrigated. Wheat, grain sorghum. and alfalfa
are the main dn farmed erops. Corn andl grain sorghum
are irvigated. Deep euts made dnring land ]evnlmw ca
expose the clavey subsoil o1 the mldmhmtr loess material.
Sueh arveas generally are low i available zine, Capability
units TTe—1 hvl and. and T-1. irrigated ; Silty range site;
Silty ta lawv windbreak suitability group.

Hastings silt loam, 1 to 3 percent slopes (HsA)—
This soil is on loess uplands. Tt has a profile similar o
the one deseribed as representative for the series, exeept
that the snbs=oil 18 not =0 thick,

Included in mapping \\oro some arcas of croded soils
along upland drainageways. These soils have a grayish-
hrown to ]mht bm\\msh wmv silty elay loam S‘ﬂI‘f"U’.‘O
laxer that is ]esa than & inches thick, Also included were
a few small areas of Holder soils.

Snrface runoff is medium, and crosion can he a hazard.
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Most of the acreage of this soil is cultivated, and much
of it is irrigated. “’heftt grain sorghum, and ‘alfalfa are
the main dzvfmmed crops. Corn and grain sorghum are
irrigated. Under irrigation, contour henches or contour
furrow irrigation helps to control crosion and to conserve
soil moisture. The content of zine is low in arcas where
cuts made during land leveling have exposed the under-
lving loess mfiternl Capmblhtv units ITe-1, dryland, and
TIe 1, irvigated; Silty range site; Silty to Clayey wind-
break guitability group.

Hastings Series, Thin Solum Variant

The Hastings series, thin solum variant, consists of
deep. nearly level, well-drained soils that formed in cal-
carcous loess on 11pland‘=,

In a representative pr ofile the surface layer is grayish-
brown silt loam about 7 inches thick. The snbsoil extends
to a depth of about 22 inches. It is light brownish-gray,
firm heavy silty clay loam in the upper part and pale-
brown, friable silty clay loam in the lower part. The
underlvmg material is light-gray silt loam that is sustained
with iron. Lime is at a depth of about 32 inches.

These soils have moderately slow permeability. Avail-
able water capacity is high. Natural fertility is medinm
to low, and organic-matter content 1s moderately low,

Most areas of these soils are cultivated. The soils are
snited to all crops commonly grown in the county. They
respond well to irrigation. Areas in native grass are used
for grazing. Soils of this variant can also be used for
trees and as habitat for wildlife.

Representative profile of Hastings silt Joam. thin solum
variant, 0.7 mile south and 100 feet cast of the northwest
corner,sec. 29, T. 6 N. R. 11 W.:

Ap—0 to 7 inches, grayish-brown (10YR 5/2} silt loam,
very dark grayizsh brown (10YR 3/2) moizt; weak,
fine, crumb structure; slightly hard, friable; heu-
tral; abrupt, smooth boundary.

B2t—7 to 16 inches, light brownish-gray (10YR 6/2) heavy
silty clay loam, dark grayish brown (10YR 4/2)
moist; moderate, fine, subangular blocky structure;
hard, firm; neutral; gradnal, smooth boundary,

B3—16 to 22 inches, pale-brown (10YR 6/3) zility clay loam,
brown (10YR 5/3) moist; weak, medium, subangn-
lar blocky structure: slightly hard, friable; mildly
alkaline; gradual, smooth boundary,

(1—22 to 32 inches, light-gray (10YR 7/2) zilt loam, gray-
ish brown (10YR 4/2) moist; weak, coarse, sub-
angular blocky structure:; anft, very friable; yellow-
ish-brown iron stains; mildly alkaline; abrupt,
wavy boundary.

C2—32 to 60 inches, light-gray {2.5Y 7/2) gilt loam, grayish
brown (2.5Y 5/2) meist; massive; soft, very fri-
ahle: yellowish-brown iron stains; scattered ac-
cumulations of soft lime; strong effervescence; mod-
erately alkaline.

The solum ranges from 16 to 26 inches in thickness, The
A horizon ranges from gravish brown to dark grayish brown
in eolor and from silt loam to silty elay loam in texture.
Its thickness ranges from 5 to 9 inches hut averages about
7 inches. The B horizon iz 9 to 17 inches thick, The B2t
horizon is heavy silty clay loam to light silty elay and
averages between 33 to 42 percent clay. It ranges from 6 to
7 inches in thickness. The C horizon iz light gray to very
pale brown and has yellowish-brown iron stains. Depth to
lime ranges from 18 to 32 inches.

Hastings soilg, thin solum varianf, arc near Kenesaw and
ITastings soils. They have a silty clay leam B horizon that
iz finer textured than the AC and C1 horizong that are of
comparable depths in the Xenesnw #oils. They have a thin-
ner solum than Hastings soils.

SURVEY

Hastings silt loam, thin solum variant (0 to 1 percent
slopes) (2Hs).—This soil is on uplands. It is nearly level
except for some areas that are marked by small, scattered,
low hummocks.

Included with this soil in mapping were a few small
arcas of Kenesaw and Hastings soils.

Surface runoff is slow, On about half of the acreage.
this soil is easy to work and has good tilth. On the vost
of the acreage, tillage has mixed the original surface
layer with some of the subsoil. In these areas the present
surface layer is sticky when wet and hard when dry,
and tilth is poor. The soil puddles readily if it is worked
when too wet. Tt becomes hard and cloddy if worked when
dry. Good stands of row crops are hard to establish in
some areas.

Most of the acreage of this soil is enltivated, and much
of it is irvignted. 1Whedt grain sorghum, and alfalfa are
the main dl\farmed crops. Corn and grain sorghum are
irrigated. The soil is low in available zine where the sub-
soil or underlying loess material has been exposed. Capa-
bility units ITe—1, dryland, and I-1, irrigated; Silty range
site; Silty to Clayey windbreak smtahlhtv group

Hersh Series

The Hersh series consists of deep. well-drained soils on
uplands, These soils formed in loam material in areas
that are between the sandhills and loess plains. Slopes
range from 1to 7 percent.

In a representative profile the surface layer is light
brownish-gray fine sandy loam abont 8 inches thick. The
undm]vmn material is brown fine sandy loam that grades
to pale-brown sandy loam at a depth of about 42 inches. Tt
is soft when dry and very friable when moist.

Hersh soils have moderately rapid permeability. Avail-
able water capacity is moderate. Organic-matter content
and natural fertility are low. These soils are easy to work,
but soil blowing is a hazard if the surface is lefi un-
protected.

Most of the acreage of these soils is eultivated. Hersh
soils are suited to all ¢ erops commonly grown in the county
and are snited to irrigation. Some areas remain in native
grass. The soilz are well snited to trees if soil blowing is
controlled. They can be used as a source of food and
habitat for wildlife.

Representative profile of Hersh fine sandy loam, 3 to 7
percent slopes, (L4 mll(, north and 50 feet west Uf the
sountheast corner, sec, 8 TN,R.I12W.:

Ap—0 to 8 inches, light brownizh-gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
wenalk, fine, crumb structure; soft, very Ifriable;

neutral; abrapt, smooth boundary.,
C1—8 to 42 inches, brown (10YR 5/3) fine sandy loam, dark

grayigh hrown (10YR 4/2) mnist: weak, coarse,
subangular blocky structure; soft, very friable;
nentrat; gradual, smooth boundary.

{(10YR 6/3) sandy loam,
weak, coarse, subangular
mildly alkaline.

The solum ranges from & to 14 inches in thickness. The
A horizon ranges from dark grayish brown to light brownish
gray in color and from 5 to % inches in thickness, Its tex-
ture is fine sandy loam or loamy fine sand. In profiles that
have an AC horizon, the AC horizon is grayish-brown to
prown fine sandy loam as much as 6 inches thick, Most
profiles Jack an AC horizon and have an abrupt boundary

(2—42 to 60 inches, pale-brown
brown (10YR 3/3) moist;
blocky structure; soft, very friable;
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between the Ap horizon and the € horizon. The C horizon
ig stratified with loam to find sand in many places.

Hoersh soilg are near Valentine, Anselmo, and Kenesaw
soils. They are finer textured than Valentine scils and
coarser textured than Kenesaw soils. They have a lighter
colored A horizon than Anselmo seils and lack the B horizon
of those soils.

Hersh fine sandy loam, 3 to 7 percent slopes [HmBl.—
This soil is on uplands near the sandhills and it formed
in hummocky, wind-deposited sand. Tt has the profile
described as representative for the series.

Inclnded with this soil in mapping were some areas
of soils that are underlain by ealearcous silt loam material
at n depth below 24 inches. Also included were some areas
where the surface layer is loamy fine sand.

Surface runoft is medium. Soil hlowing is a hazard in
cultivated arcas. Areas of the soil tend to be unstable
during periods of high winds if the surface is left un-
protected. The soil also tends to be somewhat droughty.

About 85 percent of the acreage of this soil 15 culti-
vated. The soil is well suited to sprinkler irrigation, but
some areas are gravity irrigated. Wheat, grain sorghum,
and alfalfa are the main dryfarmed crops. Some corn
and grain sorghum are irrigated. The remaining area is
in native grass and is used for grazing. Capability units
[TTe-3, dryland, and TTle-3, irmgated ; Sandy range site;
Sandy windhreak sunitability group.

Hersh-Kenesaw complex, undulating (0 to 3 percent
slopes) [HR.—This complex is mostly on uplands near
arcas of the sandhills. The areas are hummocky. About
53 percent of the complex is Hersh fine sandy Toam, and
45 pereent s Kenesaw s1lt loam. The gently sloping Hersh
soils are on low ridges and hummocks, and the nearly level
Kenesaw soils are in swales between the hummocks, The
soils in this complex have profiles similar to those de-
scribed as representative for their respective serles.

Inchuded with these goils in mapping were small areas
of Kencsaw soils that have a surface layer of fine sandy
toam or loamy fine sand. About half the acreage of the
Hersh soils in these nreas is underlain by silty loess ma-
terial at a depth below 24 inches.

Surface runoff is slow to medinm. Soil blowing and
water crosion are hazavds if the surface is left unpro-
teeted. The soils in this complex are easy to work.

Most of the acreage is cultivated. Wheat, grain sor-
ghum. and alfalfa are the principal deyfarmed crops.
These soils are snited to sprinkler irrigation. Tand grad-
me iz needed before they can he gravity irrigated. Capa-
bility units TTe-3. dryland. and ITe-3. irrigated; Hersh
soil is in the Sandy range site and Sandy windbreak
suitability group: Kenesaw soil 18 in the Silty ranpe site
and the Silty to Clayey windbreak suitability gronp.

Hobbs Series

The FHobhs series consists of deep. well-drained soils
that that formed in silty alluvinm. These soils are on
narrow bottom lands along infermittent drainageways
and on wide bottom lands along perennial streams in the
valleys, Slopes are mostly less than 1 percent but range to
3 pereent. Hohbs soils along intermittent drainageways
are occasionally flooded after heavy rainstorms, but the
floodwaters recede within a few honrs, Low-lving aveas
along perennial streams are flooded for longer periods.
Hobbs soils on higher bottom lands arve seldom flooded.

In most places the water table is below a depth of 15 feet,
but along the Little Blue River it is commonly at a depth
of less than 13 feet.

In a representative profile the surface layer is silt loam
about 45 inches thick. The upper 15 inches in grayish
brown the next § inches is dark gray; the next 7 inches
ig dark grayish brown; and the lower 15 inches is very
dark gray. This layer is soft when dry and very friable
when moist. The underlying material is light brownish-
gray silt loam.

ITobbs soils have moderate permeability. Organie-
matter confent 1s moderate, and natural fertility is high.
Available water capacity is high.

Most. areas of ITobbs soils are cultivated. These soils
are suited to all crops commonly grown in‘the county. In
arcas that are subject to flooding, the kinds of crops
grown are influenced by the frequency and the time of
yvear that most flooding oceurs. The soils respond well to
irrigation. The rest of the acreage is in native grass or
trees, Ilobbs soils are well suited to grass and frees, but
flooding can be a hazard in some places. Seme kinds of
wildlife use these areas as habitat and a source of food.

Representative profile of Hobbs silt loam, in a culti-
rated field. 2,540 feet west and 0.15 mile south of the
northeast corner, sec. 33, T.7 N, R. 11 W.:

Ap—0 to 7 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) mwoist; weak, fine,
crumb structure; soft, very friable; neuntral; abrupt,
suiooth boumdary.

Al12—7 to 15 inches, grayish-brown (10YR 6/2) silt loam,
very dark brown (10YR 2/2) moist; weak, coarse,
subangular blocky structure parting to wealk, fine,
granular; soft, very friable; neuntral; clear, smooth
boundary.

Al13—15 to 23 inches, dark-gray (10YR 4/1) silt loam, very
darlk gray (10¥YR 3/1) meist; wealk, medinm, sub-
angular blocky structure parting to weak, fine,
granular; soft, very friable; neutral; clear, smooth
houndary.

Al4--23 to 30 inches, dark grayish-brown (L0YR 4/2) silt
loam, very dark brown (10YR 2/2) moist; weak,
coarse, subangular bloeky structure parting to weak,
fine, erumb ; soft, very triable; neutral : clear, stooth
boundary.

Ab—30 to 45 inches, very dark gray (10YR 3/1) silt loam,
black (10YR 2/1) moist; weak, coarse, subangular
blocky structure parting to weak, medium and fine,
granular; soft, very friable; neutral; gradual,
smooth beundary.

C-—45 to 60 inches, light brownish-gray (10YR 6/2) silt
loam, dark gray (10YR 4/1) moist; weak, coarse,
subangular blocky structure parting to weak, me-
dium, subangular blocky ; soft, very friable; nentral.

The solum rapnges from 28 to 50 incheg in thickness. The
Al horizon ranges from 18 to 26 inches in thickness. Buried
A horizons that are very dark gray to dark gray add to the
total thickness of the A horizon. In areas of recent over-
wash, the surface layer ig light gray to pale hrown and is
sandy in places. Platy structure is common in the A horizon.
The ¢ horizon is grayish-brown to light-gray loam or silt
Toam and is stratifie? in places with textures ranging from
zandly loam to silty clay lonm. Free lime is in the C horizon
in some profiles.

Hobbs soils are near Cass and Hord soils. They are finer
textured than Cass soils. IIobbs soils lack the B horizon of
Hord soils and are tower on the Jandscape than those =oils.

Hobbs silt leam (0 to 1 percent slopes) (Hv).—This soil
is on bottom tands along the larger streams in the valleys.
Tt has the profile deseribed as representative for the series.
Included in mapping were a few small areas of (fass and
Hord =otls.
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Surface rumoff is medinm. This soil is easy to work, and
tileh is good.

Nearly all the acrenge of this soil is eultivated. The
soil responds well to irrigation. Grain sorghum, wheat,
corn. and alfalfa arve grown ander deyland manngement.
Corn and geain sorghium are the prineipal irrigated crops.
Capability units =1, deyland, and 1-2. irrigated: Silty
Lowland ranse site: 2ilty to Clayey windbreak suitability
gronp.

Hobbs silt loam, occasionally flooded (0 to 3 percent
slopes) [2Ho).—This soil is on alluvial bottoms of npland
deninagewnys and perennial streams, It is subject to
flooding. bt most of the floods are of short duration,
This soil has a profile similar to the one described ns
representative for the series, except that the surface layer
is =it loam stratificd with thin lavers of fine sandy loam
to silty elay Toam. The underlying material s stratified
with fine sumd to silty ¢lay and has reddish-brown mottles
-|r| SR 1"::“""‘.":.

Ineludod with this =ail in mapping were a few areas of
Siley alluvial Tand and small areas of Cass soils. Also
inelided were a fow wel arens in which the water table
is within a few feel of the surface. Such areas are in olid
remnants of stream channels, Some old river channels that
are filled with sediment have a silty elay or clay surface
layer.

Sprface ranofl is medinm. This soil is subject to flood-
i||;_r. 1rl.ll |r-uul-r:m~r« ||:'11']11 1|Il5:'li!_\' alter streams |1'|‘|.'|1|~.
Flooding soldom eanses n complete loss of a cvop, but i
can aflect havvest or planting,

Most of thiz soil is enltivated, but some of it is in
native e, Greain =orehum, corn. and alfalla are the
main crops. Whent is not grown extensively, becanse of
the hazard of Noodine. This soil is suited to irriation if
it is protected from flooding. In years when rainfall is
below normal, the additionn] meisture can e benefieial,
especinlly for pusture or hayland. Much of the area of
ihis soil nlong the perenninl streams is covered with gross
miel o ool erowth of teees or shrmbs, These arens are
naeil t||u_~:l|_\' far erazing. Il they alsn ]rr'n'l.'illl' n ool
habitnt far wildlife. Capability units TTw-38, dryland. and
TTw-3, drrigated: Silty Chverflow Maodler-
ately Wel w

S} Ty CF 1 % ®
range Site

indlenk .--'1:|iT:I.||i'|51_\' Lronp.

Holder Series

The Holder series consists of deep, well-dreained soils
that formed in loess on nplands . Slapes range
from 0 to 11 pereent.

In a representative profile the surface layer is silt loam
abont 10 inehes thick, The upper 6 inches has been dis-
turhed by tillage and is geay : the Tower part is dark gray.
The subsoil, which extends to o depth of 30 inches, is dark
gravish-rown light silty elay loam in the npper parl.
eravish-rown light silty elay lonm in the middle, nnd
light brownish-gray silt lowmn in the lower part. 1t is
slightlv hined when dey and friable when maoist, “The
underlving materinl is pale-brown to light-gray silt loam.
FFree lime is ot o depth of 382 inches,

Haolder soils have moderate permeability. Available
Wil |-:1|r::|-'|tl\' g hiwhi. Natureal l':*rlﬂillr 1= medinm to
|lr'!'l.'. sl ur:_a':||:-|-'-|||',|1 Pavpt wrendnd gl i r|un|.|'1':|h~ to low. These
solls are easy Lo work,

SURVEY

Figure 10.—Profile of a Holder silt loam, The light silly ¢lay loam
subsoil is casily penetrated by plant roots, air, and water, Pointers
indicate lower boundaries of surface layer and subsoil.

Holder soils are used mostly for cultivated erops. They
are well suited to irvigation and to all erops commonly
arawin in the 1'1}1||s|:|., SOne areas e m native TInss,
These soils are well snited to trees and are a souree of
Fowml For 'L"u'i.il”“li'.

|h-|||1r.-'1r|:I:1Ti1.'n profile aof Halder silt loam, 1 to & per-
cent slopes. 0.3 mile north and 100 feet east of the south-
wost corner of see. 9, T TNL R 1ITW.:

Ap—0 to 6 inches, gray (10YR 5/1) silt loam, very dark
graxlsh brown (10YIE 3/2) woist; wenk, fine, cramb
strnctnre: soft, very frinble: slightly acld; abrupt,
smooth boumlnry.
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A12—6 to 10 inches, dark-gray (10YR 4/1} silt loam, very
dark brown (10YR 2/2) moist; weak, fine, granular
structure; slightly hard, friable; neuntral; clear,
smooth boundary.

B1—10 to 14 inches, dark grayish-brown (10YR 4/2) light
silty eclay loam, very dark grayish brown (10YR
3/2) moist; moderate, medium, granular structure;
glightly hard, friahle; neutral; clear, smocth
boundary.

R2t—14 to 23 inches, grayish-brown (10YR §/2) light silty
clay loam, dark grayish brown (10YR 4/2) moist:
weals, coarse, subangular blocky structure parting to
moderate, fine, subangular blocky; slightly hard,
friable; mildly alkaline; clear, smooth boundary.

B3—23 to 30 inches, light brownish-gray {(10YR 6/2} silt
loam, grayish brown (10YR 5/2) moisl; weak,
coarse, subangular blocky structure; slightly hard,
frinble; mildly alkaline; gradual, smooth boundary.

('1—30 to 38 inchesg, pale-brown (10YR 6/8) silt loam, gray-
ish brown {(10YR 5/2) moist; weak, coarge, sub-
angular blocky structure; soft, very friable; mildly
alkaline; abrupt, wavy boundary,

02—38 to 60 inches, light-gray (10YR 7/2) silt loam, light
brownish gray (10YR 6/2) moist; massive; soft, very
friable: yellowish-brown iron stains; strong effer-
vescence; moderately alkaline.

The solum ranges from 25 to 48 inches in thickness. The
A horizon is 7 to 15 inches thick. It ranges from dark gray
to grayvish brown. In eroded and severely eroded areas, there
is a grayish-brown to brown silt loam to light silty clay
loam A horizon that iz less than 7 inches thick. The B2t
horizon ranges from 9 to 12 inches in thiekness. It is light
silty clay loam that has a clay content of 28 to 35 percent.
The C horizon is pale brown to very pale brown or light
gray and has yellowish-brown iron stains. In some areas
reddish-brown concretions and seft lime accumulations are
seattered throughout the ¢ horizon below a depth of 36
inches. Depth to lime averages about 45 inches but ranges
from 30 inches to more than GO inches,

In wapping units HegB2, TgB3, and HgC3, the surface
layer is thinner and lighter in color than is defined in the
range for the series, hut thiz difference does not alter the
nsefulness or behavior of the soils.

Holder #oils are near Hastings and Kenesaw soils. They
have a more friable, less clavey B2t horizon than Hasfings
soils. They have a B horizon, which is lacking in Kenesaw
soils,

Holder silt loam, 0 to 1 percent slopes (Hg).—This soil
is on uplands. It has a profile similar to the one deseribed
as representative for the series, except that the subsell 1s
slightly thicker.

Tneluded with this soil in mapping were small arcas
that have a surface layer 15 to 20 inches thick. Also in-
cluded were small areas of Hastings and Hord soils and
areas where 6 tn 12 inches of light-colored loess has been
deposited on the surface.

Runoft is slow. Soil blowing can be a hazard in winter
and early in spring if the soil is left unprotected. The soil
is moderate in organic-matter content and medium in
natural fertility. Tt is casy to work and has good tilth,

Most of the acreape of this soil is cultivated. and much
of it is irrigated. Wheat. grain sorghum. and alfalfa are
the main dryvland erops. Clorn and grain sorghum ave irri-
gated. This soil is deficient in zine in areas of deep cuts
made by land leveling, Capability wunits TIe-1, drvland,
and T-1, irvigated: Silty range site; Silty to Clayey
windbreale snitability group.

Holder silt loam, 1 to 3 percent slopes {HgA).-—This
s0il is mostly on hillsides and rideetops. Tt has the profile
deseribed as representative for the series. Tneluded in
mapping were small areas of soils that have a surface
layer of Yight silty clay Toam 4 to 7 inches thick.

Runoft is medium, and water erosion is a hazard in
some places. This soil is moderate in organic-matter con-
tent and medium in natural fertility.

Most of the acreage of this soil is cultivated, and much
of it is irrigated. Wheat, grain sorghum, and alfalfa are
the main dryland erops. Corn and grain sorghum are the
main irvigated crops. Land grading generally is needed
to reduce or smooth the slopes for irrigation. Zine is
needed in arcas where deep cuts have exposed the underly-
ing locss. Capability units TTe-1, drylund, and Ile-1, irri-
cated: Silty range site; Silty to Clayey windbreak suit-
ability group.

Holder silt loam, 3 to 7 percent slopes (HgB).—This
s0il is on ridgetops, hillsides, and sides of dralnageways
on uplands. The profile of this soil is similar to the one
described as vepresentative for the series, except that the
subsoll is not so thick,

Included with this soil in mapping were small arveas of
soils that have a snrface layer of grayish-brown light silty
clay loam.

Runoff is medinm, and erosion is a hazard if this soil
is cultivated. Natural fertility is medium, and organic-
matter content is moderate.

This soil is suitable for cultivation, but most of the
acreage is in native grass, Wheat, grain sorghum, corn,
and alfalfa are the principal crops. This soil is well suited
to sprinkler irrigation. Capability units TTIe-1, dryland,
and TIle—1, irvigated; Silty range site; Silty to Clayey
windbreak suitability group.

Holder silt loam, 3 to 7 percent slopes, eroded
(HgB2).— This soil is on hillsides and the sides of drainage-
\\*'EL‘YSm on uplands. It has a profile similar to the
oue described as representative for the series, except that
the surface layer is 4 to 7 inches thick. )

Tneluded with this soil in mapping were aveas of soils
that have a surface layer of light silty clay loam. Also
included were small arcas of soils where the underlying
material of pale-hrown to very pale brown silt loam is
exposed, In addition, some areas of sotls that have lime
within 36 inches of the surface were inclnded.

Organic-matter content is moderately low, and natural
fertility is medium. Runoff ig medinm, Water erosion 18
a hazard. In some eroded aveas this soil has poor tilth, and
as o result, good stands of row crops are diflienlt to estab-
lish is some vears.

Most of the acreage of this seil iz cultivated. Grain
sorehum, wheat, and alfalfa are the principal crops. This
soil is suited to sprinkler irvigation, or it can be bhench-
leveled for gravity irrigation. Some areas of this soil have
heen seoded to native grasses. Capability units ITle-1.
drvland., and [TTe-1. irrigated; Silty range site; Silty to
(lavey windbreak suitability gronp.

Holder silt loam, 7 to 11 percent slopes [HoCl.—This
soil is on the sides of deainageways on uplands. The pro-
file of this soil is similar to the one described as represent-
ative for the series, except that the surface layer and
subsoil are not so thick,

Tneluded with this soil in mapping were arcas where
lime is at a depth ranging from 20 to 36 inches, Also
included were small arcas of Coly and Geary solls and
areas of Hohbs soils on the bottoms of the drainageways.

2unoft is medinm to rapid. Brosion is a hazard if this
soi] is cultivated. Oreanic-matter content is moderate,
ane natural fertility is medium.
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SURVEY

Figure 11.—~Holder silt loam, 3 to 7 percent slopes, eroded, on a terraced hillside. Grain sorghum, planted on the contour, is grown under

dryiand management.

Muost of the nereage of this soil is in native grass, A fow
areas are enltivated. and wheat, grain gorghum, and al-
falfn are the prineipal crops. Capability unit IVe-1,
deviand: Silty range site; Silty to Clayey windbreak
sitnbility group,

Holder silty clay loam, 3 to 7 percent slopes, severely
eroded [HaB3).— This =0il is on hillsides and the sides of
drninngeways on nplands. The profile of this soil is sim
ilar to the one deseribed as veprosentative for the series,
except that the gurface layer is grayish-brown to hrown
ligehit silty elay lonm 4 to 6 inches thick.

Ineluded with this =oil in mapping were areas whero
depth to lime ranges from 16 1o 36 inches. Also included
were s fow small arens of Cloly soils.

Runodl is medium, Water erosion is a severe hazand.
Frosion hins removed nearly all of the original surface
layer and much of the subsoil, and in places the underly-
ing material is exposed, Orvganic-matter eontent
nntural fertility are low. Tilth iz poor, This soil is diffiendt
to work. amnd gomd stands of vow crops ave diflieult to
establish in some vears. Most arveas of this soil hiave nu-
merons smnll gnllies,

Mast of the acreaee of this 20il is enltivated. Some hos
heeny zeeded to native erasgses and is nsed for grazing, The
surface laver puddles if worked when too wet, and it
biecames slight]y lined when dey, Wheat, greain sorgliom,
pand alfalfa e the prineipal erops. This =oil is suited to
sprinkler irrigation. or it can be beneh-leveled for gravity
ircigation, Capability nnits T1He-8, deyland, and 11Te-11,
irrigated: Silty mange site: Silty to Clayvey windbreak
suitability group,

ord silt loam, terrace, 0 to 1 percent slopes, is on the stream terrace in the hackground.

Holder silty clay loam, 7 to 11 percent slopes, severely
eroded [HgCal—"1This soil is on the sides of deninageways
o t||r1;1tuF.- It has a profile similar to the one
dleseribod ns |'L-|11'|-.---||I:|T'|'|.'1~ for the series, escept that the
surface laver is grayishi-brown to hrown light silty elay
loam 4 to 6 inches thick.

Tneluded with this soil in mapping were areas where
the depth to lime ranges from 12 to 36 inches. Also in-
eluded were small areas of Coly and Geary soils. As much
us 15 percent of some mapped aveas consists of Hobbs soils.

Runoll is medium to rapid, and water erosion 1s a
severe hagzard, In most areas erogion hns removed all of

Figure 12.—An area of Helder silty elay _qum, T to 11 percent
slopes, severely eroded, along an upland drainageway. Ineluded soil
on bottom of drainageway is Hobbs silt loam, nceasionally flooded.
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the original surface layer and much of the subsoil, and
in places the underlying material is exposed. Small, cross-
able gullics are nunerous, Qrganic-mateer countent and
natural fertility are low. Tilth 1s poor. The soil is diffienlt
to work, and good stands of row crops are difficult to
establish, The surface layver puddles if worked when too
wet, and it is slightly hawd when dry.

All of the acreage has been cultivated, but much of it is
now seeded to native grasses nsed for grazing, Wheat and
alfalfn are the most suitable crops, but grain sorghum
also i grown. Capability unit IVe—-8, dryland; Silty range
site: Silty to Clayey windbreak suitability group.

Hord Series

The. ITord zeries cousists of deep. well-drained soils that
formed in loess, silty alluvium, or a mixture of loess and
alluvium. These are nearly level to gently sloping soils
on stream terraces and uplands. The most extensive area
of Hord soils is on the streamn terrace along the Little
Blne Iiiver.

In a representative profile the smrface layer is silt Jloam
about 13 inches thick. The upper 6 inches has been dis-
turbed by tillage and is gray: the lower part is dark
gray. The subsoil, which extends to a depth of 50 inches,
18 davk-gray silt loam in the upper part and gray silt
Toam in the lower part. It is slightly hard when dry and
very friable when motst. The underlying material 1s light
rownish-gray silt loam,

TTord soils have a high available water capacity, Per-
meability is moderate. Organic-matter content is moder-
ate, and natural fertility 1s high. Tilth is good, and the
goils ure casily worked. )

ITord soils ave suited to all crops commonly grown in
the county and are casily developed for irrigation. They
respond well to irrigation and fertilizer. Some areas are
n native grass. These solls are snitable as sites for trecs.

Representative profile of Howd silt loam, terrace. 0 to
1 percent slopes, 300 feet south and 30 feet west of the
northeast corner of sec. 13, T. 3 N, R. 11 W.:

Ap—0 to 6 incheg, gray (10YR 5/1) silt loam, very dark

gray (10YR 3/1) wmoist; weak, fine, erumb struc-
ture; soft, very {friable; neutral; abrupt, smooth
boundary.

Al12—46 to 15 inches, dark-gray (10YR 4/1) silt loam, very
dark brown (10YR 2/2) moist; weak, medium,
granular strueture; soft, wvery friable; neutral;
clear, smooth houndary,

B2—14 to 30 inches, dark-gray (10YR 4/1) silt loam, very
dark gray (10YR 3/1) moist; wealk, coarse, pris-
matic stractiure parting fo weak, fine, subangular
blocky ; slightly hard, very friable; meutral; grad-
ual, smooth boundary.

30 to 50 inches, gray (I0YR 5/1) silt Ioam, dark gray
(10YR 4/1) moist; weak, course, prismatic strae-
ture parting to weak. medium and coarse, subangu-
Iar hlocky; slightly hard, very friable; nentral:
gradual, smooth boundary.

C—&0 to 60 inches, light brownish-gray (10YR 6/2) silt
loam, dark grayishh brown (10YR 4/2) moist; weal,
coarse, prismatie structure parting to massive: soft,
very friable:; nentral,

B3

The solum ranges from 36 to 55 inches In thickness. Tt is
neutral to mildly alkaline. 8oil material having dry eolors
of grayish brown or darker ranges from 20 to 30 inches in
thickness and extends well intn the B horizon. The A hori-
zon ranges from 10 to 16 inches in thickness and is dark
gray to grayish brown. The B horizon is dark gray to pale
brown. The B2 horizon ranges from siit loam to light silty

¢lay loam. The C horizon is light brownish gray to light
gray. In most places it is noncalcareous, but free lime ix at
a depth of 4% to 60 inches in some areas. On stream terraces,
the C lorizon iz commonly stratilied with leamy sand to
silty clay loam. Where the soils are on uplands, the C
horizon is silt loam that is stained with iron. Buried soils
Are ¢nininct.

Horid soils are near Holder, Hobbs, and Kenesaw soils.
They typically have a less clayey B horizon than Holder
soils, Hord soils are less stratificd than Hobbs soils and
have a 13 horizon that is lacking in the Hobbs and Kenesaw
soils.

Hord silt loam, 0 to 1 percent slopes (Hc).—This soil
formed in calearcous loess on uplands. It has o profile that
is similar to the one deseribed as representative for the
series, except that it has a light silty clay loam subsoil
and the underlying material Is silt loam loess.

Included with this soil in mapping were areas where
the surface layer is 16 to 32 inches thick, These areas
commonly huve light-gray silt loam material in the upper
20 inches. Also included are a few small areas of Holder
and IKenesaw soils.

This soil is easily worked. Surface runoff is slow, and
water erosion is not a hazard. In dryfarmed nreas there
is 0 shortage of moisture in most years, Conserving mois-
ture iz the main concern if the so1l is dryfarmed.

Nearly all of the acreage of this soil 1s cultivated, and
some of 1t is irrigated. Wheat, grain sorghum, and alfalta
are the principal dryfarmed crops. Corn and grain sor-
gham are irrigated. This soil is easily developed for irri-
gation. Areas in native grass ave used mostly for grazing.
Capability units IIe—1, dryland. and I-1, irrigated; Silty
range site: Silky to Clavey windbreak suitability group.

Hord silt loam, terrace, 0 to 1 percent slopes (2Hd).—
This soil formed in silty alluvium or a mixture of loess and
alluvium on stream terraces along the major drainage-
ways. 1t has the profile described as representative for
the series,

Inclnded with this soil in mapping were some areas of
soils on stream terraces along the Little Blue River in
which the subsoil is heavy silty clay loam that has lime
at a depth of 20 to 80 inches. Also included are a few
small areas of ¥obbs sotls.

Surface runoff is slow. In dryfarmed areas there is a
shortage of moisture in most years and conserving mois-
ture iz a major concern. _

Most of the acreage of this soil is cultivated, and much
of it is irrigated. Crops respond well to irrigation, Only
a little land shaping is vequired for gravity irrigation.
TWheat, grain sorghum, and alfalfa are the principal dry-
furmed crops. Corn and grain sorghum are irrigated.
Aveas In native grass arve used for grazing or hay. Capa-
Lility nnits 1le—1, drvland, and T-1. irrigated: Silty
Lowland range site: Silty to Clayey windbreak snitability
zroup.

Hord silt loam, terrace, 1 to 3 percent slopes (2HdA).—
This soil is on alluvial foot slopes along upland breaks
and on the gides of shallow drainageways that cross the
stream tereaces. Tt has a profile similar to the one de-
seribed as representative for the series, except that it has
a thinner subsoil. Tneluded in mapping were a few small
areas of Hobbs soils.

Surface runoff is medium, and erasion can he a hazard.

Nearly all the acveage of this soil is cultivated. If the
s0il is developed for irrigation. it generally requires more
land grading than other ITord soils. Wheat, grain sor-
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chum, and alfalfa are the main dryfarmed crops. Corn
and grain sorghum are irrigated. Native grass areas are
used for grazing, Capability units Ile-1, dryland, and
IIe—1, irvigated: Silty range site; Silty to Clayey wind-
break suitabitity group.

Inavale Series

The Inavale series consists of deep, excessively drained
soils that formed in loamy and sandy alluvinm, much of
which has been reworked by wind to form low hummocks.
These are neavly level to gently sloping soils, mainly on
bottoan lands along Sand and Cottonwood Creeks and
along small drainageways or swales in the sandhills, A
few areas are on the bottom lands along the Little Blue
River. Low-lying areas arve subject to oceasional flonding.
The water table 1s at a depth of 5 to 20 feet.

In a representative profile the surface layer 1s grayish-
brown loamy fine sand about 6 inches thick. Next is a
transitional layer of loose, brown loamy sand that extends
to a depth of 12 inches. The underlving material is pale-
brown fine sand grading to light-gray fine sand that is
stratified with fine sundy loam nnd loamy sand at a depth
of 36 inches.

Inavale soils have rapid permeability. Natural fertility
and orgamic-matter content are low. Available water ca-
pacity 1s low.

These soils are used mostly for range, but some areas
ave cnltivated. The zoils also are suited to trees in wind-
breaks and to use by wildlife.

Representative profile of Inavale loamy fine sand, 0.3
mile north and 0.4 mile west of the southeast corner of
sec. 34, T.6 N, R. 12 W.:

Ap-—-0 to 6 inches, grayish-brown (10YR 5/2) loamy fine
sand, very dark grayish brown {10YR 3/2) moist;
weak, fine, crumb structure; loose, very friable:
neutral; abrupt, smooth boundary.

AC—6 to 12 inches, brown {(10YR 5/2) loamy sand, dark
gravish brown (10YR 4/2} moist; weak, coarse,
subangular blocky structure parting to single
grained ; looge; neutral; gradual, smocth houndary.

C1—12 to 36 inches, pale-brown (10YR 6/3) fine sand, brown
(10YR 5/3) moist; single grained; loose; neutral;
gradnal, smooth boeundary.

{236 to 60 inches, light-gray (T10YR 7/2) fine sand strati-
fied with lenses of fine sandy loam and leamy saml,
grayish brown (10YR 5/2) moist; single grained:
loose ; neutral.

The solum ranges from 1€ to 22 inches in thickness. The
A horizon ranges from 4 1o 10 inches in thickness. It is
dark grayigh-brown to brown loamy fine sand or fine sandy
leam. The AC and C horizons range from gravish brown
and brown to white, Their fexture rahges from loamy fine
sand to sand. The C horizon ix stratified with =ilty e¢lay
leam to sand. It is neutral to mildly alkaline. In gowe places
the C horizon has reddish-brown or vellowish-brown mottles
below a depth of 40 inches.

Inavale soils are near Valentine and Cass soils, They are
more stratified and are lower on the landscape than Valen-
tine soils. Inavale soils have a thinner A horizon and are
coarser textured than Cass soils.

Inavale fine sandy loam (0 to 3 percent slopes) [1).—
This soil is hummocky, Tt has a profile similar to the one
described as representative for the sevies, except thut the
surface Inver is fine sandy Toam.

Included with this soil in mapping were a few areas
where the surface laver is loamy fine sand or silt loam.
Also included were small areas of Cass soils.

Surface runoffl is slow. This soil 1s easily worked, but
it tends to be droughty if dryfarmed. Soil blowing is a
hazard in eultivated areas. Some low-lying areas arc sub-
ject to occasional flooding,

This soil is mostly in native grass and is used for graz-
ing. Only a few areas are cultivated. Wheat and grain
sorghnm are the principal crops, This soil is suited to
sprinkler irrigation. Capability units ITIe-3, dryland,
and TITe-3, irrigated ; Sandy Lowland range site; Sandy
windbreak suitability gronp.

Inavale loamy fine sand (0 to 3 percent slopes) {lgl—
This hummocky soil is on bottom lands. It has the profile
described as representative for the series.

Included with this soil in mapping were a few small
arens of soils that have a fine saudy loam to silt loam
surface layer, a fow areas of soils in which the underlying
material ig silt loam or silty clay loam below a depth of
30 inches, and some small arcas of soils along Sand Creek
thut are affected by a water table in wet years., Also in-
cluded were some small areas of Cass and Valentine soils,

Swrface 1umoff is slow to very slow. If this soil is culti-
ated. soil blowing is a hazard. This soil is droughty and
tends to be difficult to cultivate becanse of its looseness.
Tow-Iving areas are subject to occasional flooding.

Most of the acreage of this soil is in native grass. The
soit aceurs mostly as small, irregular arcas along drain-
agewavs, and this makes cultivation Impractical. Only o
fow areas are large cnough for cultivation. Wheat and
orain sorghum are the principal dryfarmed crops. This
soil is suited to sprinkler irrigation, Some areas that
wore eultivated have been regeeded to native grasses and
are used mostly for grazing. Capability units TTTe-35,
drvland, and IITe-56. irvigated; Sandy Lowland range
gite s Sandy windbreak suitability group.

Kenesaw Series

The Kenesaw series consists of decp, well-drained soils
that formed 1 young loess on up] Cin mixed loesg
and alluvium on stream terraces [(fig. 13). Slopes range
from O to 7 pereent. Most aveas are hummocky,

Tu a representative profile the surface layer is grayish-
brown silt lonm ahout 8 inches thick. Next is a transi-
tional layer of pale-brown silt loam 8 inches thick, Tt is
soft when dry and very friable when moist. The under-
Iving material is light-gray silt Toam. Free lime is at a
depth of 28 inches.

Kenesaw soils have moderate permeability. Available
water capacity is high. Organic-matter content is moder-
ately Tow to low, and natural fertility ig medium to low,
The pattern of surface drainage is not well defined in
SONIC AIPAS.

These soils are used mostly for enltivated crops. They
respond well to ierigation and fertilizer. but land grading
eenerally is needed before the soils can be gravity irri-
onted. Leveled areas are deficient in zine, Kenesaw soils
are suited to all ecrops commonly grown in the county.
Hunimaoeky or irregular slopes make some areas diffienlt
to manage. Some areas remain in native grass. Kencsaw
soils arve well suited to trees, and they can be used by
wildlife and for vecreation.

Representative profile of Kenesaw silt loam. 0 to 1
percent slopes, 0.4 mile north and 140 feet east of the
southwest corner of sec. 27, T. TN, R. 12 W.:
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Figure 13.—FProfile of a Kenesaw silt loam. This soil is easily pene-
trated by roots, and it has a high availahle water eapacity. Pointers
indicate lower houndaries of surface laver and transitional zone.

Ap—0 to 6 Inches, graylsh-brown (10YR 5/2) silt loam, very
diark geayish brown (10YR 3/2) molst; weak, lne,
erumb stracture | soft, very frinble; neatral ; abrapt,
smooth boundary,

Al2—G to 8 inches, dark-gray (10YR 4710 siit lonm, very

dark gray (I0YR 3/71) meist; weak, coarse, sub-
angular  bloeky  structure  parting  to wenk, foe,
granular; =oft, very friable: wpeuatral: abropt.

smooth boundary.

AC—8 to 10 inches, pale-brown (10YH 653 sl loam, brown
(1I0Y R 5/%) moist ; weak, conrse, subangnlne blivky
structure parting to weak, fine, subangular Wlocky ;
soft, very friable: neutral: gradoal, wavy bommdary.

C1—16 to 28 inches, Hght-gray (10YR 57°2) =1 lonm, geayizh
brown (10YR 572} moeist; few, fine, faint iron
stnins; weak, coarse, subangular blocky stroctore:
saft, very friable: mildly alkaline; abrupt, wavy
boundary.

C2—28 {o 00 Jnehes, Heht-gray (0¥ 7720 =10 loam, grayvizh
brown (10YR 5,/2) moist; few, fine, faint fron
stains ;. wenk, coarse, snbangulnr blocky strocture
parting to massive: soft, very frinble; strong efler-
veeenee ;. melerately alkaline.

The A horlgon ronges from 8 to 10 inches in thickness
amd from dark gray to grayish brown in color, The AC
horizon is loam or silt logm 4 to 10 inches thick., It ranges

from geaviash brown to pale brown. The O horizon is light
gray te vory pale brown, The O borlzon §s mostly =it loam,
logm, or very fine sandy loam, but in some arvens it s
thinly stratified with =ity eloy loom to sawd, Depth o lime
ranges from 15 to 45 inches. Yellowish or reddish-brown iron
stulns nre commen in the O horigon,

The Kenesaw solls are near Coly, Hersh, Hobiler, and
Itusee soils, They are more deeply leached of Time than Coly
sifls, Kenesaw solls ore finer textured thon Hersho soils,
They are less clayey than Holider solls and lack the B
horizon of those soils, They are better drained and lack the
I horizen of Husco salls,

Kenesaw silt loam, 0 to 1 percent slopes [Ks.—This
soil is on uplands, It has the profile described as repre-
sentptive of the series.

Included with this soil in mapping were a few small
areas where the surface laver is fine sandy loam: some
areas where there is a buried sail at o depth of 2 to 5 feet;
and u few small areas of Holder and Rusco soils.

Surface runofl’ is slow, Organic-matter content is mod-
crately low. and natural fertility is medinm, Conserving
maistire is o coneern i this il is deyfarmed, Soil blow-
ing enn be o hnzard in winter and early in spring if the
soil is left unprotected. Dry-farmed areas lnck adequate
maoisture in most years,

Most of the acrenge of this soil is cultivated, The soil
is well suited to ircigation, but a small amonnt of land
grading is needed to prepare it for gravity irrigation.
Available zine is low in aveas where deep ents have ex-
posed the underlying material. Wheat, grain govgelium,
and alfalfa are the principal deyfarmed crops. Corn and
grain sorghum are irvigated. Capability units Tle-1, dry-
laned, and 11, irvigated ;: Silty range site: Silty to Clayey
windbrenk suitability gronp. )

Kenesaw silt loam, 1 to 3 percent slopes (KsA].—This
soil formed in loess on uplands. Maost aveas are hummocky.
It hias a profile similar to the one deseribed as represent-
ative for the series. except that lime is closer to the
surfae.

Tneluded with this soil in mapping were areas where
the surface laver is light brownish-gray to pale-brown
silt loam or loam 4 to 8 inches thick and small areas where
the surfaee layver is 6 to 24 inches of fine sandy loan. Also
ineluded were o fow sl aveas of Tlersh soils.

Surface runofl is medium, Erosion is a hazard in some
places, Organic-matter content is moderately low to low,
and natueal fertility is medinm to low. Tilth is poor
some arens, The lmmmaocky. irvegular slopes make ter-
racing diflienlt, Retwening crop residue to the soil im-
proves tilth and inervenses the content of organie matter,

Maost anrens of this soil are cultivated. Wheat, grain
sorehin, and alfalfa ave the main dey farmed erops. This
soil is suited to gravity and sprinkler irvigation. Corn and
wrnin sorghum are irvigated, Most areas need to be Tewveloed
for gravity irvigation. Many of the hummocky arveas of
this soil that have been leveled for irrigation have slopes
of 1 pereent or less after leveling, The content of zine 18
low in areas where deep ents have exposed the underlying
material. Capability units 1Te—1. dryland, and TTe-1. ir-
vigated s Silty range site: Silty to Clayey windbreak suita-
bility group. o

Kenesaw silt loam, 3 to 7 percent slopes (K:8l.—This
soil is mostly on the sides of hills and drainageways on
nplands, Some avens are hinmmocky. This soil has a profile
similar to the ene deseribed as representative for the
series. exeept that lime is eloser to the surface.
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Included in mapping were areas where the surface
layer is light brownish-gray to pale-brown silt loam or
loam 4 to & inches thick, areas where the soils are non-
calearcous to a depth of 60 inches or more, and small
areas of soils that have 6 to 24 inches of fine sandy loam
at the surface. Also included were small arcas of Coly
and Hersh soils.

Surface runoff is medium, and erosion is a hazard.
Organic-matter content and natural fertility are low.
Tilth is poor in some areas. Some hillsides have numerous
small gullies. Irregular slopes in some areas make ter-
racing difficult.

About 75 percent of the acreage of this soil s cultivated.
Whent, grain sorghum, and alfalfa are the principal
dryfarmed crops. An extensive amount of land grading
is needed to prepare this soil for gravity irrigation. Con-
tour bench are suitable on some hillsides. Some small
arcas are sprinkler irrigated. Corn and grain sorghum
are the main irrigated crops. Leveled areas are com-
monly deficient in zine. Capability units I¥Te-1, dryland,
and TIle-1, irrigated; Silty range site; Silty to Clayey
windbreak suitability group.

Kenesaw silt loam, terrace, 0 to 1 percent slopes
(2Ks).—This so1l formed in silty alluvium or a mixture of
loess and alluvium. It is mainly on stream terraces along
the Platte River and Cottonwood Creek. Some small,
scatterced areas are on the stream terrace along the Little
Blue River. This soil has a profile similar to the one
described as representative for the Kenesaw series, except
that the underlying material is very fine sandy loam or
silt loam that is thinly stratified with silty clay loam to
sand.

Included with this s0il in mapping were & few areas of
soils that have a subsoil of silty clay loam, a few areas of
soils on the Platte River stream terrace that have sand
or coarse sand and gravel at a depth below 20 inches, and
a few arecas of soils that have a surface laver of fine sandy
loam. The sandy areas are shown on the soil map by
special symbol. Also inclnded were a few small areas of
Anselmo and Rusco soils.

Surface runoff is slow. Organic-matter content is mod-
erately low, and natural fertility is medinm. Conserving
sotl moistnre and maintaining high fertility are the main
concerns of management.,

Most arcas of this soil are cultivated. This soil is well
suited to irrigation and does not require extensive land
leveling for gravity irrigation. Wheat, grain sorghum,
and atfalfa are the main dryfarmed crops. Corn and grain
gorghum are irrigated. Capability units Ile-1, dryland,
and I-1, irrigated: Silty Lowland range site; Silty to
Clayey windbreak suitability group. '

Lex Series

The Lex series consists of nearly level, moderately
deep, somewhat poorly drained soils that formed in recent
alluvium. These soils are on bottom fands nlong the Platte
SR?'@[; The water table fluctnates between depths of 2 and

eat.

In a representative profile the surface laver is silt
loam about @ inches thick. The upper & inches has been
disturbed in tillage and is grayish brown; the lower part
18 gray. Next is a transitional laver of light brownish-
gray, calcareous silt loam about 9 inches thick. Tt is

slightly hard when dry and very friable when moist. The
underlying material is pale-brown fine sandy loam that
has yellowish-brown mottles. At a depth of 22 inches, 1t
grades to light-gray coarse sand and gravel.

Lex soils have moderate permeability in the upper part
and very rapid permeability in the underlying coarse
sand and gravel. Organic-matter content is moderate, and
natural fertility is medium to low. Available water capac-
ity is slow.

Most areas of these soils are cultivated. Crops respond
well to irrigation, but internal drainage is needed because
of the moderately high water table. These soils are suited
to all crops commonly grown in the county. Some areas
are in native grass. The soils also are suited to trees that
can tolerate wetness.

In this connty Lex soils are mapped only in an undif-
ferentiated group with Alda soils.

Representative profile of Lex silt loam in an area of
Lex and Alda soils, 100 feet north and 25 feet cast of the
southwest corner of sec. 5, T. 3 N.,R. 12 W.:

Ap—0 to 3 inches, grayish-brown (10YR 5/2) silt loam, very
dark gray (10YR 3/1) moist; weak, fine, erumb
structure ; slightly hard, very friable; mildly alka-
line ; abrupt, smooth boundary.

5 to 9 inches, gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; weak, medium, subangular
blocky structure parting to weak, medium, granular;
slightly hard, very friable; mildly alkaline; clear,
smooth boundary.

AC—9 to 18 inches, light brownish-gray {(10YR 6/2) silt loam,
grayish brown {(10YR 5/2) moist; weak, coarse, sub-
angular blocky structure parting to weak, medium,
subangular blocky ; slightly hard, very friable; violent
effervescence; moderately alkaline; clear, smooth
Boundary.

C1—18 to 22 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) moist; common, medium, faint,
vellowish-brown {(10YR 5/4) mottles; weak, coarse,
subangular blocky structure parting to single
grained ; soft, very friable,; slight effervescence,;
moderately alkaline; gradual, wavy boundary.

TIC2—22 to 60 inches, light-gray (10YR 7/2) coarse sand
and gravel, light brownish gray (10YR 6/2) moist;
few, fine, faint, yellowish-brown (10YR §/4)
mottles ; single grained; loose; mildly alkaline.

The A horizon is & to 14 inches thick. Its colors range
from dark gray to grayish brown, and its texture is silt
loam, loam, or very fine sandy loam. The AC horizon ranges
from 7 to 12 inches in thickness and from dark gray to pale
brown in color. This horizon is silt loam or loam that is
stratified with sandy clay loam to sand in places. Accumula-
tiong of free lime and lime concretions are comunon in the
AC horizon. The C horizon ranges from fine sandy loamn to
loamy sand and grades to coarse sand and gravel at a
depth of 20 to 40 inches. Lime ig at or near the surface.

Lex soils are near Platte and Alda soils, They are deeper
over coarse sand and gravel than Platte soils. Lex soils
have a finer textured AC horizon than Alda seils, and they
typically have a finer textured C1 horizon than those soils.

Lex and Alda soeils (0 to 1 percent slopes) (LAl.—This
undifferentiated group is on bottom lands along the Platte
River. Most aveas are about 75 percent Lex silt loam and
25 pereent Alda loam, but a few are nearly all Lex soils.
Lex and Alda soils in this mapping nnit have the profiles
described as representative for their respective series.
Tuncluded in mapping were a few small areas of Platte
soils.

In winter capillary action sometimes brings soluble salts
to the swface, where they accumulate as a white crust.
These salts tend to be leached out and washed away by
summer tains and irrigation water, and theyv seem to

Al2—
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cause little or no damage to growing crops. The soils
dry out and warm up slowly in spring, and this delays
planting. The water table canses excessive wetness in
some venrs, but in dry years it provides subirrigation.
Snrface runodl is slow. These soils are seldom flooded.

Nearly all the neveage of these soils is cultivated, and
much of it is irigated. Wheat and grain sorghum are
the main deyfarmed evops. Corn and grain sorghum are
irrigated, Capability units TTw-4, dryland, and ITw—,
irrigated ; Subivrigated range site: Moderately Wet wind-
break suitability group.

Marsh

Marsh (M) consists of wet, periodically flooded aveas that
are in upland depression: These arveas are water-
logged for most of the growing seagon, and they are often
covercd with as much as 6 to 12 inches of water. The veg-
ctation consists mainly of cattails, bulrushes, spikerushes,
arrowheads, and other marsh-tvpe plants, Between 25 and
75 pereent of the acreage is covered by vegetation, and
the rest is covered by open water. except in extended dry
perinds,

The soil material in the Marsh areas is mostly silty
clay or elay about 3 to 5 feet thick. It is underlain by loess
of silt loam texture.

This land type is associated with Fillmore and Secott
goils, which are hetter deained. Marsh oconpies the lowest
and wettest pavt of the depressions,

Marsh is hetter suited to the production and protection
of wetland wildlife than to most other uses. Tt is too wel
for farming. grazing, or growing trees, Capability unit
VIITw- 1, drvland: range site not assigned; Undesirable
windbreak suitability group.

Meadin Series

The Mendin series consists of shallow, exeessively
denined soils that formed in recent loamy and sandy
alluvinm deposited less than 20 inches thick over coarse
sand and gravel |{ H;", 15)]. These are nearly level to gently
sloping soils on stream terraces in the valley along the
Platte River.

Figure I4.—Typical area of Marsh in an upland depression. This is
excellent habitat Tor wetland wildlife,

Figure 15~Profile of Meadin sandy loam. Mixed coarse sand and
gravel is at a depth of about 17 inches. Pointers indicate lower
houndaries of surface laver and underlying material.

I n representative profile the surface layer is dark-
gray sandy loam about 5 inches thick., Next is a transi-
tional layer of grayish-brown lonmy sand about 4 inches
thick. Tt is loose when dry and very friable when moist.
The underlying material is brown sand that grades to
light-gray conrse sand and gravel at a depth of about 14
inches,

Meadin soils have rapid permeability above the under-
Iying conrse sand and gravel and very rapid permeability
in the coarse sand and gravel. Available water capaeity 1s
low. Organic-matter content and natural fertility ave low,

Most of the acreage is in native grass, These soils ave
dronghty and are not suited to enltivated crops if they
ave deyfarmed. The soils ave suited to trees, but suitable
species are limited beeause of the shallow root zone.

Representative profile of Meadin sandy loam, 0.3 mile
enst and 200 feet south of the northwest corner of see.
18, T.8N.,,R.12W.:

A0 to O inches, dark-gray (10YR 4/1) samdy lonm, very
dark brown (10YE 2/2) molst: weak, fine, orumb
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structure; soft, very friable; neutral; clear, smooth
boundary.

AC5 to 9 inches, grayish-brown (10¥YR H/2) loamy sand,
dark grayish brown {10YR 4-2) moist; weak, me-
dium, subangular blocky structure parting to single
gralned ; loose, very friable; neutral; clear, smooth
boundlary.

C1---9 to 14 inches, brown (10YR 3/3) sand, dark brown
(10YR 4/3) moist; single grained; loose; neutral;
clear, smooth boundary.

1IC2-14 to €0 inches, light-gray (10YR 7,/2) coarse sand
and gravel, light brownish gray {10YR G/2) moist;
single grained; loose; neutral.

The A horizon iz § to 7 inches thick and is dark gray to
grayish brown. Its texture is mwostly sandy loam or fine
gandy loam, but loamy fine sand and silt loam are conmon.
The AC horizon ranges from grayish brown to pale hrown
and is sandy loam to loamy sand. The C1 horizen ranges
from brown to pale brown in eolor and from loamy iine
gand to sand. Coarse sand amd gravel are at a depth of 10
to 20 inches. Pebbles are on the surface and are scattered
throughout the profile,

Aeadin soils are near Anselmo and Thurman soils. They
are shallow to mixed sand and gravel, and this is in con-
trast to the deep Ansgelmo and Thnrman soils.

Meadin sandy loam (0 to 3 percent slopes) (Ms).—This
s0il 1s on low. hwmmocky stream terraces. Tncluded ith
it In mapping were small areas of soils that have coarse
sand and gravel at a depth of 20 to 40 inches and some
areas of soils that have a surface layer of silt loam to
loamy fine sand.

This soil is better suited to native grass than to culti-
vated crops. Some areas formerly were cultivated, but they
have been reseeded to native grasses. Capability unit
VIs—, drvland: Shallow to Gravel range site; Shallow
windbreak suitability group.

Platte Series

The Platie series consists of shallow, somewhat poorly
drained soils on the bottom lands along the Platte River.
These soils are nearly level to gently sloping. They
formed in recent allwvium less than 20 inches thick over
coarse sand and gravel. The water table fluctnates between
depths of 2 and 6 feet.

Tu a representative profile the surface layer is dark-
gray. ealearcous loam about 8 inches thick. The underly-
ing material iz light-gray, caleareous very fine sandy loam
that is mottled with vellowish brown. It grades te light-
gray coarse sand and gravel at a depth of 16 inches.

Platte soils have moderate permeabtlity above the
underlying coarse sand and gravel and very rapid per-
meability in the coarse sand and gravel. They arc mod-
erately low in organic-matter content and are medium to
Tow in natural fertility. Platte soils have n low available
water ecapacity, Some areas are subject to infrequent
flooding,

These soils are mostly in native grass, Under dryland
management they are droughty and ave not suited to cnl-
tivated crops. They are suited to irvigated crops, bnt
becanse of the moderatelv high water table, adeqnate
mnternal drainage 15 needed. These soils are suited to trees,
but suitable species ave Timited because of the high water
table and shallow root zone. The soils are nsed hy wildlife
as a source of food and habitat. l

Representative profile of Tlatte Toam. 0.25 mile west
and 0.2 mile north of southeast corner of sec. 6, T. 8 N.,
R.I2W.: ‘ ‘

Ap—0 to § inches, dark-gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak, fine, crumb struc-
ture; soft, very friable; strong effervescence; mod-
crately alkaline; abrupt, smooth boundary.

A12— 5 to 8 inches, dark-gray (10YR 4/1} loam, very dark
gray {10YR 3/1) moist; weak, fine, granular struc-
ture; soft, very friable; strong effervescence; mod-
erately alkaline; clear, smooth houndary.

C1—8 fo 16 inches, light-gray (10YR 7/2) very fine sandy
loam, grayish brown (10YR 5/2) meist; faint yel-
lowish-brown mottles: massive; soft, very friable;
strong effervescence ; maderately alkaline; gradual,
smooth boundary.

IIC2—16 to 20 inches, light-gray (10YR 7/2) coarse sand
and gravel, light brownish gray (I0YR 6/2) moist;
single grained; loose; mildly alkaline.

The A horizon ranges from 6 to 12 inches in thickness and
from dark gray to grayish brown in color. The C and IICZ
horizons range frow light hrownish gray to very pale brown.
Texture of the 1 horizon ranges fronm leam to sandy loam.
Coarse sand and gravel are at a depth of 10 to 20 inches.
Pebbles are secattered throughout the profile. Free lime is
at 2 depth of less than 10 inches.

Platte soils are near Lex and Alda soils. Coarse sand and
gravel are closer to the surface in Platte soilg than in Lex
or Alda soils.

Platte loam (0 to 3 percent slopes) (Pi.—This soil is on
battom lands aleng the South Channel of the Platte
River. Included in mapping were small areas of soils that
have legs than 10 inches of alluvium deposited over coarse
sand and gravel. Also included are areas where loamy sand
to fine sand is directly below the surface layer.

Surface runoff is slow, Numerous, shallow, intermittent
drainageways cross aveas of this soil. Many of these
drainageways are sears left by former channels of the
PPlatte River. In cultivated areas most of the drainage-
ways have been filled by leveling.

Capillary action brings some soluble salts to the surface
in winter, where they accumulate as a white crust.
Spring and swmmer rams tend to leach these salts away,
and there is little or no damage to growing crops from
the salts. Wetness is a concern i some years, but the water
table provides subirrigation in dry years. This soil is
slow to dry out and warm up in spring, and this delays
spring planting in some years,

About 70 percent of the acreage is in native grass that
is grazed or cut for hay. Where dryfarmed. this soil 1s
droughty. Most of the cultivated areas are irrigated. Capa-
bility nnits VIw-4, dryvland, and TVw-4, irrigated; Sub-
irrigated range site; Moderately Wet windbreal snita-
bility group.

Riverwash

Riverwash Rw} is adjacent to the South Channel of the
Tlatte River. It consists of mixed atluvinm, 2 to 10 inches
thick, over coarse sand and gravel. The surface layer
ranges from sand to silty clay loam in texture, but sand
is the most common. The water table is at a depth of 12
to 18 inches during most years. Riverwash is subject to
Hooding.

This land type supports a good growth of trees. shrubs.
and some native grasses. About half of the vegetation is
woody. Reedgrasses, marsh grasses, and cattails ave
COININMI.

Avreas of Riverwash are used for whatever grazing they
will provide. They are excellent habitat for swildlife.
Capability mnit VITIs-1. devland: range site not ns-
signed ; Undesirable windbreak suitability group.
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Rough Broken Land, Loess

Rough broken land, loess (21 to 100 percent slopes) (RB)
congists of very steep areas of loess. These areas oceur
on the sides of upland drainageways and as escarpments
along major streams. They are characterized by soil slips
or catsteps, and exposed loess makes up 15 to 50 percent
of their surface. In some places there is a thin, slightly
darkened surface layer that is ealcareous. The underlying
material is silty, calcarecus locss. '

Included with this land type in mapping were areas
of steep Coly and Geary soils. Also included were some
nearly vertical escarpments that have little or no vege-
tation. )

Most areas of this land type are in native grass. Some
small areas support trees nnd shrubg and are better suited
to wildlife than to most other uses. Arcas that can be
used for grazing are steep and rough and make rather
poor grazing land. Capability unit VITe-1, dryland; Thin
Loess range site; Undesirable windbreak suitability
group.

Rusco Series

The Rusco series consists of deep, moderately well
drained to somewhat poorly drained soils that formed in
loess. These are nearly level soils in low swales or basin
areas on uplands. They receive runoff from the adjacent
uplands, and water ponds in some areas for short periods.

In a representative profile the surface layer is gray silt
Toam about § inches thick. The snbsoil is about 12 inches
thick. It is grayish-brown silty clay loam in the upper
part and light brownish-gray light silty clay loam in
the lower part. The subsoil is slightly hard when dry and
triable when moist. The underlying material is pale-
brown silt Toam that has reddish-brown stains.

Rusco soils have moderately zlow permeability. Or-
ganic-matter content is moderate, and natural fertility
18 medium to Jow. Available water capacity is high.

Most areas of Rusco soils are cultivated, The lack of
adequate surface drainnge can result in crop damage or
loss, but crops benefit from the additional moisture in
dry vears. Crops respond well to irrigation and fertilizer.
Somc areas are in native grass. Wetness limits the species
of trees that can grow on these soils.

Representative profile of Rusco silt loam, 0.25 mile east
%{n(} 50eret south of the northwest corner of sec. 4, T. T N,,

L12WL '

Ap—0 to 5 inches, gray (10YR 5/1) silt loam; very dark
gray (10YR 3/1) moist; weak, fine, erumb structure;
soft, very friable; neutral; abrupt, smooth bound-
ary.

Al12--5 to 8 inches, gray (10YR 5/1) silt loam; very dark
brown (10YR 2/2) molst: weak, coarse, subangular
blocky structure parting to weak, medium, granu-
lar; soft, very friable; neutral; abrupt, smooth
boundary.

B2t—8 to 14 inches, grayish-brown (10¥YR 5/2) silty clay
laam, dark grayish brown (10YR 4/2) moist; wealk,
coarse, prismatic structure parting to moderate, fine,
subangular blocky: slightly hard, friable; neutral;
clear, smooth boundary.

R3-—-14 to 20 inches, light brownish-gray (I0YR 6/2) light
gilty clay loam, grayish brown (10YR 5/2) moist;
wedlk, coarse, prismatic strincture parting to weak,
moedium  and  coarse, subangular blocky; slightly
hard, friable; neutral; clear, smooth boundary.

C—20 to 00 inches, pale-brown (10Y¥YR 6/3) siit loam, brown
{(10YR 5/3) moist; weak, coarse, prismatic strue-
ture; soft, very friable; reddish-brown staing;
neutral.

The solum ranges from 20 to 30 inches in thickness. The
A horizon ranges from 8§ to 14 inches in thickness and from
dark gray to grayish brown in color. The B horizon is 8 to
16 inches thick and is grayish brown to pale brown. Clay
content of the B horizon ranges from 28 to 35 percent. The
(' horizon runges from light briownish gray to very pale
brown. The lower part of the C horizon is caleareous in
gome places,

Rusco soils are near Kenesaw and Holder soils. Rusco
goils are more poorly drained and have a2 thinner B horizon
than Holder soils. They have a B horizon, which is lacking
in Kenesaw soils.

Rusco silt loam (0 to 1 percent slopes) (Ru}.—This soil
is in small hasins or swales within Jarger areas of hum-
mocky Kenesaw soils, Included in mapping were arcas of
soils that have a surface layer of silty clay loam, areas m
which the subsoil is silt loam, and areas where the nnder-
lying material is caleareous.

Surface runoff is slow. Water ponds for short periods
in arcas where surface drainage is lacking. )

Most areas of this soil are cultivated. Grain sorghum is
the principal dryfarmed crop. Wheat and alfalfa are
orown. but there is a risk of crop damage from flooding
in some areas. In most irrigated areas the soil has been
teveled and wetness has been eliminated. Corn and grain
sorghum are the main irrigated crops. Capability units
[Tw-31. dryland, and 1-3, irrigated ; Silty Overflow range
site; Moderately Wet windbreak suitability group.

Scott Series

The Scott series consists of deep, poorly drained soils
that formed in ealearcous loess. These soils are nearly
Jevel and oceupy the Towest parts of some upland depres-
siong. They are ponded by runoff from adjacent areas.

In a representative profile the surface layer 1s gray silt
Joam about 4 inches thick. The subsurface layer is light-
gray silt loam about 2 inches thick. The subsgoil, which
extends to 1 depth of 45 inches, Is dark-gray silty clay
in the upper part, gray silty elay in the middle part, and
arayish-brown silty clay loam in the lower part. Tt is very
hard when dry and very firm when moist. The underly-
ing material is light brownish-gray silt loam. Timeis at a
depth of 45 inches.

Seott soils have very slow permeability and are fre-
quently ponded. Runoff from adjacent areas remaing on
the surface until it evaporates or is absorbed by the soil.
Available water capacity is high, but these soils absorb
water slowly. Organic-matter content is moderate. and
natural fertility is medium. In wet years these solls are
covered by water much of the time.

Scatt. snils are not well snited to cultivation. They are
poor for range and are undesirable for trees. but the veg-
etation provides good food and cover for wildlife. These
arcas fnrnish excellent sites for certain kinds of recrea-
tion, such as hunting wildfowl.

Representative profile of Seott silt loam, 0.5 mile west
and 100 feet sonth of the northeast corner of see. 15, T.
SN, R.OW.;

A1—0 to 4 inches, gray (I0YR 35/1) silt loam, very dark
gray (10YR 3/1) moist; moderate, meldinm and fine,
granular structure: slightly hard, very friable;
neutral; abrupt, smooth boundary.
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A2 4 to 6 inches, light-gray (10YR 6/1) silt loam, dark
gray (10YR 4/1) moist; weak, medium and fine,
granular structure; soft, very friable; neutral;
abrupt, smooth boundary.

B21t—6 to 27 inches, dark-gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist; strong, fine, angular
blocky strueture; very hard, very firm; numerous,
small, black coneretions; neatral; gradual, smooth
boundary.

B22t—27 to 38 inches, gray (10YR 5/1) silty clay, dark gray
(10YR 4/1) moist; strong, medium, angular blocky
structure; very hard, very firm; mumerous, small,
black concretions; mildly alkaline; gradual, smooth
boundary.

B3—38 to 45 inches, grayish-brown (10YR 5/2) silty clay

loam, dark grayish brown (10YR 4/2) moist; mod-

erate, medinm, subangular blocky structure; hard,
firm ; mildly alkaline; gradual, smooth boundary.

to 60 inches, light brownish-gray (10YR 6/2) silt

loam, grayizsh brown (10YR 5/2) moist; weak,

medinm and coarse, subangular blocky structure;
slightly hard, friable; strong effervescence; moder-
ately alkaline,

The solum ranges from 36 to 49 inches in thickness. The
AT horizon ranges from 3 to 5 inches in thickness and from
dark gray te gray in color. The A2 horizon iz 1 to 2 inches
thick and is gray to light gray. Its structure is granular
or platy. The B horizon ranges from 30 to 42 inches in
thickness, The B2t horizon is silty clay or clay and has a
clay content of 40 to 55 percent. The C horizon is light
brownish gray to pale brown. It has subangular blocky or
prismatic structure or is massive. It iz stained in some
places. Lime is below a depth of 36 inches.

Seott goils are near Butler and Fillmore soils. They are
more poorly drained and have n thinner A1 horizon than
Butler soils. Scott soils have thinner Al and A2 horizons
than Fillmore soils and are ponded more fregquently and for
longer periods than those soils.

Scott silf loam (0 to 1 percent slopes) (Sc).—This goil is
in oval depressions or basins.

Included with it in mapping were areas of soils that
lack a distinet subsurface layer. Also inelnded were a
fow small aveas of Marsh.

Excess water is ponded on the surface until it evap-
orateg or is absorbed by the soil. Tinless crops ave pro-
tected Iy dikes or diversion ferraces. they ordinarily are
drowned out in wears when rainfall is above normal.
Where the claypan subsoil is within 6 inches of the
surface, this soil is difficnlt to work,

Most areas of this soll are used for pasture. Some fringe
areas are farmed, but there is a risk of crop damage or
loss 1n most vears. Grain sorghum is the erop most com-
monly grown. Unenltivated areas are covered mostly by
low-quality grasses, weeds, and aquatic plants. Capability
unit TVw-2, drvland; range site not assigned; Undesir-
able windbreak suitability group. '

Silty Alluvial Land

Silty alluvial land (0 to 1 percent slopes) (Syl is on
bottom Tands along major streams and intermittent drain-
agreways. Many areas are bordered by short, steep stream-
banks or breaks. The soil material consists mainly of deep.
stratified, loamy sediments that were washed from the
snrrounding nplands. These areas are frequently flooded
by heavy rains. Where this land t¥pe oceurs along Sand
Creek. sandy material is at a depth below 10 inches. In-
cluded in mapping were small areas of Hobhs soils.

The vegetation consists mainly of scattered trees or
shrubs and a fair cover of grasses. Some areas are covered
by tall weeds. Most arcas are nsed for grazing. The Iand
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type is not suitable for cultivation, because most of the
areas are small, irregular in shape, and subject to severs
flooding. Capahility unit VIw-1, dryland; Silty Overflow
range site; Undesirable windbreak suitability group.

Spoil Banks

Speil banks ($) consist of light-colored, loamy soil ma-
terial along an unused canal that was dug in the uplands
northwest of Nenesaw. This land type inecludes spoil
banks that are 10 to 20 feet high along hoth sides of the
anal and also the side slopes and bottom of the canal.

Most arcas of Spoil banks are vegetated. The plants
consist mainly of a few scattered trees and shrubs and &
fair stand of grasses. Much of the acreage is covered with
weeds, A fow arcas ave used for grazing, The waste areas
provide provide good food and cover for wildlife. Capa-
bility unit VITe-1. dryland; Silty range site; Silty to
(layey windbreak suttability group.

Thurman Series

The Thurman serles consists of deep, somewhat ex-
cessively drained soils that formed in wind-deposited
sandy alluvium that has been reworked by wind. These
soils are mainly on stream terraces in the valley of the
Platte River and along Sand and Cottonwood Crecks,
Slopes range from 0 to 5 percent. Most areas are hum-
mocky,

Tn a representative profile the surface layer is dark-
gray loamy fine sand about 10 inches thick. Next is a
transitional layer of light brownish-gray, loose loamy fine
saud about 8 inches thick. The underlving material is
very pale brown leamy fine sand.

Thurman soils lave rapid permeability. Available
water capacity is low. Organte-matter content and natural
fertility are low,

Most of the acreage of these soils is in native grass and
iz used for grazing. These soils are suitable for eultivation,
but careful management is needed to maintain a good
pant cover. The soils tend to be droughty and are subject
to severe soil blowing if they are cultivated and left un-
protected, They are suited to trees and to use by wildlife.

In this county Thurman soils are mapped only in a
complex with Valentine goils,

Representative profile of Thurman loamy fine sand in
an arca of Thurman-Valentine loamy fine sands, undu-
lating, 0.3 mile north and 200 feet east of the southwest
cornerof sec. 2, T.8 N,,R. 12 W.:

A—0 to 10 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark gray (10YR 3/1) moist: weak, coarse, sub-
angular blocky structure parting to -weak, fine,
crumb ; loose, very friable; neutral; clear, smooth
boundary.

AC—10 to 18 inches, light brownish-gray (10YR 6/2) loamy
fine saml, dark gravish brown {I0YR 4/2) moist:
weal, coarse, subangular blocky structure parting
to single grained; loose; neutral; gradual, smooth
boundary.

(—18 to 60 inches, very pale brown (10YR 7/3) leoamy fine
sand, brown (10YR 5/8) moist; stratified with fine
sandy loam and fine sand: weak, coarse, subangular
blocky structure parting to single grained; loose;
neutral,

The solum ranges from 15 to 28 inches in thickness, The

A horizon ranges from 10 to 14 inches in thickness and from

dark gray to gravish brown in color. The color and texture
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of the AC horizon range between those of the A and C©
horizons. The C horizon is loamy fine sand to find sand and
15 pale brown to very pale brown, Loamy layers amd buried
goils are common ot 1 depth below 24 inches. Mony profiles
are stratlfisl with textures ranging from flne samdy loam
to snmil. Lime and pebbles ave In the lower parts of some
profiles,

Thurman =oilz are near Valentine aml Anselmo soils. They
have n thicker A horizon than Valentine solls, oml they are
coarser textured than Anselmo solls,

Thurman-Valentine loamy fine sands, undulating
(0 to 5 percent slopes) (TxBl.—Areas of this complex are
hummaocky. About G0 pereent of the complex is Thurman
soil, and 40 percent is Valentine soil. The Thurman soil
in this complex has the profile deseribed as representative
for its seriea.

Toneluded in mapping were areas where the surface
Inyer is lonmy sand or fine sand. Soil blowing has removed
the nriginul surface layer from the erests of some lum-
mocks. The blown sand has accumulated in the low-lying
arens between the himmmocls.

Surface runoff is slow because most of the rainfall is
absorbed as rapidly as it falls. Seil blowing is a severe
hazarvd, and cultivated arens are unstable during periods
of high winds,

About 40 percent of the acreage of these soils is enlti-
vated., None of it is irvigated, Corn and grain sorghum
are the most commaon erops. Some wheat and alfalfa are
orowi, In gome aveas I.'lilltil'IlTiﬁl1 has been discontinued
and the acreage hins been seedod to native grasses or left
idle. The rest of the areas are in native greass. Capahility
unit TVe=a. dryland ; Sandy range site; Sandy windbreak
suitability group.

—

Valentine Series

The Valentine sevies consists of deep, excessjvely

drained soils that formed in wind-deposited sand
[I5]. Slopes range from 0 to 17 percent but ave dominantly
not more than 10 pereent. The soils are hummaocky,

Tn a representative profile the surface layer is grayish-
brown lonmy fine sand abont 5 inches thick. Next is a
transitionn] laver of mavish-hrown, loose fine sand about
7 inches thick. The underlying material is pale-brown
fine sandd.

Valentine soils have vapid permeability. Awvailable
waber eapacity is low. Organie-matter content and natural
fertility nre low,

These soils are mostly in native grass. They are not
suited to eultivated crops, They are suited to trees and as
w souree of food and habitat for wildlife,

Representative profile of Valentine loamy fine sand,
rolling. 75 feet west and 125 feel north of the southeast
corner of see, 19, T. 6 N.. R, 12 W.:

A—D to O incheg, grayish-brown (10YR &5/2) loamy fine
sandd, very dark grayish brown (I0YR 3/2) wmoist;
weali, fine, granunlar stroeture: soft, very friable;
neutral ;o clear, smosth boumlary.

AC—0 to 12 inches, grayish-rown (10YR 5/2) flne =amd,
dark grayish brown (10YR 4/2) moist; weak,
eorse, subingalar blocky structare parting o single
grained ; loose: nenteal; grodoal, smooth boundary,

C—12 o 80 inches, pale-brown (10YR 6/3) fine sand, brown
(10YR 5/3) moist: wenk, coarse, sulangnlnre blocky
structnre parting to single grained ;| loose: neutral

The szolum rnges from 5 to 1T inches in thickness. The

A Dorizen ranges from 4 to 8 inches In thickness amd from

Figure 16—Profile of Valentine loamy fine sand, rolling. The thin,
granular surface layer is underlain by fine sand at a depth of about
& inches. Pointer indicates lower boundary of surface layer.

gravish brown to light brownish gray in color The AC
hovizon 5 lonmy fing sand to fine sand and §s grayish brown
to pale brown. The © horlzon rnges from lonmy sand to
flne samil. Tt= eolor @8 brown to very pole brown.

Valentine =oils are near Tnavale and Thurman solls. They
fre not so stentlfled ns Tnavale soile They have o thinner
A horizon than Thurman soils

Valentine loamy fine sand, rolling (2 to 1T percent
slopes) (YbC).—This =oil is in the sandhill aveas of the
county. Included in mapping were a few aveas of soils
that lave a surface layver of fine sandy loam. As much as
15 percent of some areas mapped consists of Thurman
soils. Small exposures of silty loess material are common.

Surface runoff iz slow to very slow beeanse rainfall
enters the soil as rapidly as it falls. Soil blowing 1s a
hazawd if the orass cover is destroyved.

This soil is nsed mostly for native grass, It produces o
aood stand of native grass and is considered to be ool
orazing land if it is properly managed [Tig 17)} Small

Ilowaonts are common,
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Fignre 17.—Area of Valentine loamy fine sand, rolling. This area is
in native grass and has hummocky or dunelike topography that is
typical of sandhill areas of the county.

Beeanse erosion is a severe hazard., this soil is not
suited to enltivated erope. Capability unit VIe-3. dry-
fandl : Sands range site: Very Sandy windbreak suitability
sronp.

Use and Management of the Soils

This section discusses the use and management of soils
for crops and gives predicted yvields of the principal erops.
It also wives fuets about nse of the soils for range. |{m'
wooidland and windbrenks, and for wildlife habitat and
recrmttion. ITn addition, engineering uses ol the soil are
dizenased.

Management of the Seils for Crops”

The main concerns v managing the soils in Adams
County are crosion of sloping soils by water: flooding of
soils that are adjacent to streams and drainageways and
in depressional areas; loss of fertility throngh the re-
moval of =o0il material ; and soil blowing of exposed soils.
AMost of the soils in Adams County arve suited to erops,
Saoils that are unsuited to erops are those that have steep
slopes: the sandy =oilz of the Valentine series: the shallow,
gravelly soils of the Meadin series: and the land types.
Marsh: Riverwash: Rongh broken land, loess: Silty allu-
vial landd s amd Spaoil hanks.

All the soils and Jand types. except Spoil banks, River-
wash, and Marsh, ave suited to pasture. range, and trees
in windbreaks. Al soils and Tand types arve suited to use
by wildlife or for recreation.

Cultivated Tand in Adams County oceupies 78 pereent
of the total lad aren in the county, Aceording to the

2By Ervix 0O, Snil Con

servation Serviee

PereRsox, eomservation sgronomist,
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1969 Nebraska Agrienltureal Census, 91,900 acres of crop-
land were irrigated,

Corn and grain sorelinms are the princi}m] irrigated
erops, and wheat, grain sorghums, and alfalfu arve the
principal deyfarmed crops, Other crops grown on small
aereages are onts, rve, soybeans, and tame hay. Each year
i part of the cropland is not planted to any crop, but is
summer fallowed, nsed for temporary pasture, or used for
soil-improvement grasses or legumes.

Water erosion ean be eontrolled by use of terraces,
contonr farming. land leveling, contour bench leveling,
and grassed waterways, These practices ave snited to such
soils as Holder silt loam. 3 to 7 percent slopes, They are
mostly mechanieal, and are most effective if used in com-
Lination with other good practices of soil management.
By keeping crop residue on the surface or by growing a
protective cover of plants, the =oil can be kept from seal-
inge or crnsting during intense rains, Tall stubble, left
over winter to eateh drifting snow, ean aid in replenish-
ing soil moisture on the soils that are used for dryfarmed
CrOps.

The eropping svstem ean be managed so that highly
productive soils on which there is little or no hazard of
arosion ean be used for row crops and the steeper, more
evodible soils enn be used for hay and pasture. This will
he of benefit in reducing soil losses,

Soil Blowing on the Anselmo. Hersh, Tnavale, Thurman,
Valentine, and similar soils ean be redueed by protecting
the soil from the action of the wind. Stubble-muleh til-
lawre for small grain, muleh planting for row crops, and
nsineg nnrrow lelds of alternating row erops ani small
ernin erops help to reduee wind veloeity on the soil sur
face and thos reduce the movement of soil particles hy
wind action,

Managing tillage operations during seedbed prepara-
tion =0 15 to eliminate all but the essentinl ones, and nsing
tillage cquipment that leaves maximum erop residue on
tlie surefnee, aee of bonefit in improving the physieal con-
dition of the soil, reducing =oil losses, and lessening com-
paretion of the soil.

To sustain their fertility, all soils nsed for erops and
pasture in Adams Connty need to e tested to determine
the need for commereial fertilizer, Fertilizer applications
shantld b bazed on veanits of =oil tests, along with a con-
siderntion of the supply of soil moisture in deyfarmed
arens, Where the subzoil is dry and rainfall is low. fertil-
tzer shonld e 41!111!111:] at u slightly lower rafe than that
generally used where moisture is favorable. Nitrogen
fertiliver results in an inerensed vegetative growth on all
soils in Adams County. Phosphorns and zine are com-
monly needed on the ‘eroded wpland =oils of the Coly.
Ciearv. nud TTolder series. Phosphorus is needed on the
enlenreons, somewhat poorly drained soils of the Tex and
Mlda sevies. Trrigated soils vequive o lavge amonnt of
fortilizer heeanse greater plant growth is more likely on

snel snils,

Not all the soils in Adams Connty that are snited to
erops ave suitable for irvigation, The steeper Caly. Geary,
and Holder sails are hetter nsed for desfarming or for
pasture or Famgeelnnd.

Trrigation water ean he applied by the eIty svstem
ar by the sprinkler system. Gravity systems distrilmte
witter by the furrow. bovder, or rorrgation methods.



ADAMS CAUCNTY,

Row erops are irvigated by the furrow method. and
small grain, hay. und pasture by the border and corru-
eration methods.

Distributing water throngh a sprinkler system is suited
to all soils that are suitable for irrigation, Several types
of sprinklers are used, inelnding those that are self-pro-
pelled. These require only a small amount of labor.

AMethods of confrolling water crosion are necessary on
sloping soils that are irvigated. Land leveling to vedunee
slopes, contour irrigation combined with beneh leveling,
and terracing on the steeper slopes are methods of redue-
ing erosion if n gravity system is unsed. Soil losses on
soils that are sprinkler irvigated can be eontrolled by
using terraces, contonr farming, and grassed wuterways,
Applieation rates of irrigation water should be adjosted
to mateh the intake vate of the soils.

Management of erop residue to keep the maximnm
amonnt of residue on the surface is needed to reduce soil
hlowing and water erosion and is helpful in inereasing
the rate of moisture intake,

Runofl of irrication water and rumofl of excess rin-
water from irrigated ficlds can be retained by the nse of
a constructed irrigation re-use pit. This stored water can
b vensed in the irrigation system.

Muost supplies of frrigation water in Adams County are
obtained from deep wells. Tn January 1970 there were
1.002 jprigation wells, Water for small arvens iz also sup-
plied by pumping plants along flowine streams, from
dams, anid from irvigation re-use pits
Capability grouping

Capability grouping shows. in a general way, the snita-
bility of soils for most kinds of field erops. The soils are
gronuped according to their limitations when used for field
crops. the risk of damage when they are so nged. and the
wiy they respond to treatment (7). The grouping does
not take intoaeconnt major and generally expensive Tnnd-
forming that wonld change slope. depth, or other charae-
teristies of the #0ils; does not take into consideration
possible it anlikely major veclamation projects: and
toes not apply to hortienltueal erops or other erops
requiring specinl management,

Those familinr with the capability classifieation can
infer from it much about the behavior of soils when used

Figure 18.~Irrigation re-use pit with eentrifugal pump and pipe
used to reevele water back into the irrigation system. The soil is
Itusen silt loam.
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for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for range, for fovest trees,
or engineering.

In the eapability system, the kinds of soils are grouped
at three levels, the eapability cluss, subelass, and unit.
These are disenssed in the following paragraphs.

Caprantary C'rasses, the broadest groups, are designated
by Roman numerals T through VITLL The numerals indi-
eate  progressively  greater  limitations and narrower
choices for practieal nse, defined as follows:

Class T soils have fow limitations that restriet their
s,

Class 11 sails have moderate limitations that veduee
the choiee of plants or that require moderate con-
sorvilion praclices.

Class 117 soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Cluss 1V soils have very severe limitations that re-
duce the choiee of plants, require very eareful
management, or botl,

Class V osoils arve not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, range, woodland, or
wildlife, (None in Adams County.)

Class V1 soils have severe limitations that make them
generally unsuited to enltivation and limit their
use largely to pasture or range. woodland, or
wildlife.

("lass VIT soils have very severe limitations that
make them unsnited to caltivation and that re-
striet their use largely to pasture or range, wood-
land. or wildlife,

C'luss VITT soils and landforms have limitations that
preclude their use for commercial plants and
restriet their use to veervention. wildlife, water
snpply. or to esthetic purposes.

CaraniniTy Stnerasses are soil pronps within one elass;
thev are desienated by adding a small letter, e, w0, 8 o 6
to the elass numeral. for example, TTe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
arowing plant eover is maintained: w shows that water
in or on the soil interferes with plant growth or enltiva-
tion (in some soils the wetness enn be partly corveeted by
artificinl drainage) : & shows that the soil i= limited mainly
heeanse it is shallow. droughty, or stony: and . used in
Adams Comnty bt not in all parts of the United States,
shows that the chief limitation is elimate that is too eold
ar ton drey,

In class T there are no subelasses. beeause the soils of
this class have few limitations. Class V' can contain. al
the most. only the subelasses indieated by e, 8 and e
heeanse the soils in class Voare subjeet to little or no
erogion, thongh they hinve other limitations that restrict
their use largely to pasture, range. woodland, wildlife, or
recreation,

Carantniry Uxers are soil groups within the subelasses.
The snils in one eapability unit are enonel alike ta be
snited fo the same erops and pasture plants. to require
similnr management, and to have similar productivity
andd othier responses to management. Thus, the eapability
unit is a convenient grouping for making many state-
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ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to the
subelass symbal, for example, 1Te-1 or 1T1w-2. Thus, in
one symbol, the Roman numeral designates the eapability
class, or degree of limitation; the small letter indieates
the subelass, or kind of limitation, as defined in the fore-
going paragrapl; and the Arabie numeral speeifieally
identifies the capability unit within each subelass. In this
survey the Arabic numerals cre not consecutive, becanse
not all the eapability units in Nebraska are represented
in Adams County.

Management by capability units

In the following pages the dryland and irrigated eapa-
bility units in Adams County are deseribed and sugges-
tions for the use and management of the soils are given.
For the names of all the soils in any given unit, refer to
the “Guide to Mapping Units™ at the back of this survey.

CAPARBILITY UNITS I-1 DRYLAND AND I-2 IRRIGATED

These units consist of soils in the Cass and Hobbs series
that have a medinm-textured surface layer and are not
flooded. These soils have a medinm-textured to moderately
coarse textured subsoil. They are nearly level and are well
drained, have moderate to moderately rapid permeability,
and are moderate to moderately low in organic-matter
content, They have moderate to high availablo water
capacity.

The principal eoncern in management of these soils is
maintenance of the orsanic-matter content and high fer-
tility. Preventing soil blowing in winter is also a concern,

Deyland management—1nder dryland farming, these
soils are suited fo corn. grain sorghum, small grain, and
alfalfa. Sovbeans are grown on a limited acreage. Use of
a cropping svstem that includes management of crop
residue and the addition of adequate fertilizer is about
all that is needed to maintain these soils for sustained
erap production. Keeping a cover of growing plants or
organic matter on the snrface helps to prevent soil hlow-
ing, Diseases and insects ean be controlled by using a
cropping system that ineludes row crops in a rotation with
small geain, hay, and pasture erops.

ﬁu';fﬂ.rﬁnu ;’f:ri’.fi:’l'ff!"'f.l”'ill’.—]f these solls are irl'i;_{:lh‘[].
they are suited to corn, grain sorghum, alfalfa, and tame
grasses, Fxeept where a sprinkler irrigation system is
nsed, slight irvegularities in the surface commonly make
it diflienlt to ebtain uniform distribution of irrigation
water inless the land is leveled, All types of irrigation
systems are suited to the soils of this unit. Irrigation
witer necds to be supplied in sufficient amounts to serve
the needs of the erop and at o rate that permits maximum
absorption and minimum ronoff,

Crop residue left on the surface during winter aids in
the control of soil blowing.

CAPABILITY UNITS Ile-1 DRYLAND AND -1 IRRIGATED
These units consist of deop. well-drained soils of the
Anselmo, Tall, Hastings, Holder. Hord, and Kenesaw
sevies and the Hastings series, thin solum vaviant, These
are nearly level soils on stream terences and uplands,
They have a medium-textured surface layer and a maod-
erately coarse texturod to moderately fine textured sub-
soil. They have moderately rapid to moderately slow
permeability and moderate to high available water eapae-

ity. These sails generally are high in organic-matter con-
tent, but the Anselmo. Hastings, thin solum variant, and
Kenesaw soils are moderately low in organe-matter
content. ; =

Lack of adequate seasonal rainfall is the main limita-
tion on the soils in these units, Soil ring is a slight
hazard in winter and early in spring -

Dryglind micrnargement—Under dryland farming, these
soils are better suited to corn, small grain, grain sorghum,
und alfalfa than to most other crops. Wheat and grain
sorghum are the most dependable crops. Corn and alfalfa
are satisfactory in years when moisture is favorable, A
cropping system that ineludes muleh planting, such as
stubble-mulch tillage, and summer fallow can be of value
in conserving soil moisture. :

."r,a-r'l.r,.rrr.f'.:mi nrrmr:lr;t'rm'm'.—lf these soils are ll‘rlgnImL
they are suited to corn, grain sorghum, alfalfa, and tame
arnsses. All types of irrigation systems are suited. Where
a gravity svstem is used, however, slight irregularities in
the surface can make it difficult to secure uniform distri-
bution of irrigation water unless the land is leveled. Cro
residue left on the surface in winter helps to eontrol soil
blowing. Trrigation water needs to be applied in sufficient
amounts to serve the needs of the crap and at a rate that
permits maximum absorption and minimum runoff.

CAPABILITY UNITS 1le—1 DRYLAND AND Tle-1 IRRIGATED

These units consist of deep, well-drained soils of the
Hastings. Holder, Mord, and Kenesaw series. These are
wently sloping soils on uplands. They have a medinm-
textured surface layer and a medium-textured to moder-
ately fine textured subsoil. These soils have moderate to
moderately slow permeability and high nvailable water
enpacity, Runoff is slow to medinm. and erosion is a haz-
ard in some areas,

Measures to control runeff are needed to reduce erosion
and to inerense the amount of soil moisture that is avail-
able to plants, Soil blowing is a hazard, The maintenance
of sail tilth. high fertility, and organic-matter content are
needed in enltivated fields,

Deyland management —Under dryland farming, these
snils nre suited to corn, geain sorghum, small grain, soy-
beans. alfalfa, and hay crops. Runoff can be controlled by
use of terraces, contour fn:rlnin;:. anil Jl'l‘ltt-'t-‘vl'li waterwiys.

Figure 19—Grain sorghum and summer fallow on Hastings sill
loam, 0 to 1 pereent slopes, in eapability unit ITe-1, dryland.
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A cropping svstem that keeps the soil covered with vege-
tation most of the time helps to reduee moisture Joss and
s0il blowing. Soil fertility can be maintained or in-
creased by the use of commercial fertilizer and barnyavd
manure.

{rrigation management.—Where these soils are irri-
gated, the major erops grown are corn and grain sorghum.
A smaller acveage of alfalfa is irrigated. For eflicient grav-
ity irrigation, the soils need to be leveled to aid in securing
an even distribution of irrigation water. Crop residue
should be kept on the surface to increase the intake of water
and prevent soil blowing. Irrigation runofl water needs to
be conserved and controlled at the ends of the fields. Sprin-
kler systems are suited to these sni]s‘

CAPABILITY UNITS Ife-3 DRYLAND AND Ie-3 IRRIGATED

These units consist of deep, well-drained, nearly level
to gently sloping soils of the Anselmo, Cass, Hersh. and
Kenesaw series, These soils are on bottom lands and
stream terrnees. They generally have o moderately eoarse
textured surface laver and subsoil, but the Kenesaw soils
are medinm textured throughout the profile. These soils
have moderate to moderately rapid permeability and mod-
critte to high available water eapacity. The organic-matter
content is low or moderntely low, '

Soil blowing is n linzard on these soils. Conserving
moisture and maintaining the organic-matter content and
fertility are needed. These soils are somewhat droughty
during eveles of low rainfall,

Deylond management.—Under dryland farming, these
soils nre suited to corn. grain sorghum, small grain, al-
falfa, and hav. Water erosion and soil blowing ean le
reduced and moisture conserved by use of striperopping,
stubble-muleh tillage, and a eropping system that keeps
the soil covered most of the time with growing erops or
with crop residue. Where row erops are alternated with
small grain and legume crops, fertility is improved and
soil hlowing is reduced. Soil blowing is also reduced by
using machinery that leaves crop residue on the surfuce as
a muleh. Contour farming and terracing can be used to
reduee runoil,

Trvigution munagement—Where these soils are irri-
gated, they are well suited to corn, erain sorghnm, small
gratn, and alfalfa. The oreanic-matter content nesds to
e kept at a high level through the use of a cropping
svstem that ineludes small grains and legumes and also

Figure 20.—Center-pivot sprinkler irrigation system applying
waler to corn growing on Holder silt loam, 1 to 3 percent slopes.

by nsing muleh tillage that Teaves erop residue on the soil
surface. The sprinkler, furrow, and border methods of
irrigation are suited to these soils. The high rate of water
intake makes it necessary to limit the length of field rns
if row erops are grown and a border irrigation system is
used. Reducing and controlling runofl’ of irrigation water
at the ends of fields is needed to help conserve water. Soil
Blowing ean be eontrolled Ly keeping a growing erop or
oremiic matter on the soil. For sustained crop production,
the optimal use of commercinl fertilizer and barnyard
mannre is needed.

CAPARILITY UNITS I1s-2 DRYLAND AND Ils-2 IRRIGATED

Crete silt loam is the only soil in these units. It is a deep.
moderately well deained, nearly level soil on uplands. It
has o medinm-textured surface laver and a fine-textured
subsoil that restriects the penetration of roots and water.
This eoil has high available water eapacity, slow permea-
hility, and moderate organie-matter content.

The main concern in managing this soil is that it is
somewhat droughty during dry years. This is becanse
the subsoil absorbs moisture slowly and releases it slowly
to plants. Soil blowing ean be a hazard if the surface 18
bare, Fertility needs to be maintained.

Deyland management—Under dryland farming, this
soil 1s snited to small grain, grain sorgham, corn, andl
alfalfu, Wheat is the most suitable crop, beeause it ma-
tures before the weather becomes hot and dry. Grain sor-
ohum is better suited than covn, 1f alfalfa is limited in the
cropping system, the supply of moisture in the subsoil is
not so rapidly depleted. This soil ean be used for the con-
tinuous production of vow crops if fertility is maintained
by the use of commereial fertilizer and the soil is protected
from blowing.

Lrvigation management—Where this soil is irrigated,
cortt. grain sorghum, and alfalfa arve better suited than
most other erops, Except where sprinkler irrigation is
used. some land leveling commonly 18 necessary to pre-
pare the soil for irvigation. Tf the subsoil is encountered
during land leveling, underentting and backfilling with 6
inelies of topsoil should be considered. Sprinkler, furrow,
and Dborder systems of irvigation are suited to this soil.
Rates of wafer application need to be adjusted to cor-
vespond to the vate of water intake, Commercial fertilizer
ar barnvard manure needs to be applied to sustain erop
production where irvigated erops are grown.

CAPABILITY UNITS Ilw-2 DRYLAND AND s-21 IRRIGATED

Putler silt loam is the only soil in these units. This is
a deep. somewlat poorly drained, nearly level soil on
uplands. Tt has a medinm-testured surface layer and a
fine-textured subsoil. Available water eapacity is high,
and permeability and runoff are slow.

The surface layer of this soil is easily worked and
absorbs water readily, but the fine-textured subsoil ve-
striets root development and absorhs water slowly. s n
vesult, the .*GI.II'F:LH"I:U'I."I' may stay wet for an extended pe-
viod of time following rains. partienlarly in spring. Wet-
ness delavs fillnge and ean retard the growth of erops
in some vears. but there is seldom o complete loss of
crops. This soil is dronghty in summer where it is used
ng deyland. )

Dryland management—Under dryland farming, this
soil s snited to small grain, corn. grain sorghum. and
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alfalfa. Of these, wheat and grain sorghum are best suited.
The wetness can be controlled by installing terraces and
diversions in the adjoining higher lying areas to lkeep
runoff away from this soil. Keeping the soil covered with
a growing crop or with crop residue helps to control
soil blowing. ) )

Irrigation management.—Where this soil is irrigated, 1t
is suited to corn, grain sorghum, and alfalfa. It is also
suited to the production of small grain and grasses. In-
cluding alfalfa in the cropping system helps to open the
subsoil and thus aids the movement of water through the
soil. The slow intake of water makes long periods of irri-
gation necessary, Water management that controls and
reduces excessive runoff of irrigation water is needed on
this soil. Sprinkler, furrow, and bhorder systems of irriga-
tion are suited to this seil.

CAPABILITY UNITS IIw-3 DRYLAND AND IIw-3 IRRIGATED

These units consist of deep, well-drained soils of the
Cass and Ilobbs series. These are nearly level to gently
sloping soils on bottom lands that are occasionally flooded.
They have a medium-textured to coarse-textured surface
layer and a medium-textured to moderately coarse tex-
tured subsoil. Permeability is moderate to moderately
rapid. Available water capacity is moderate to high. The
organic-matter content is moderate to moderately low, and
fertility ranges from high to mediam.

Because these soils are flooded occasionally for short
periods, erops can be damaged by scouring, standing
water, or sedimentation. In dry years, however, some areas
benefit from the extra moisture. Planting, tillage, or har-
vesting 1s sometimes delayed beeause of wetness.

Dryland monagement.—Under dryland farming, these
soils are suited to corn, grain sorghum, small grain, al-
falfa. and grasses. Oceasional flooding in spring can limit
production of small grain and alfalfa. In dry years, ocea-
sional flooding of minor extent is beneficial te row erops
because it adds to the moisture supply. In most areas
drainage ditehes and diversions can be used to move flood-
water off the soilz. Management that keeps drainage
ditches and diversions elear of obstructions is needed so
that the structures can intercept and divert the flood-
water as intended.

frrigation management-~1f these soils are irrigated,
they are better snited to corn and sorghum than to most
other crops. Alfalfa, small grain, and grasses are also
suifed if flooding is controlled. Both sprinkler and gravity
svstems of irrigation are snited to the soils of this nit.
An irrigation system that provides for the diversion or
intereeption of floodwater is needed. Twrrow and horder
systems of irrigation should be accompanied by laud level-
ing that provides surface drainage and even disteibution
of irrigation water, Management that reduces or controls
irrigation runoff at the ends of fields is also necessary.

Use of adequate commereial fertilizer helps to maintain
fertility. and muleh tillage is needed to help protect these
soils when irrigated erops are grown.

CAPABILITY UNITS IIw-31 DRYLAND AND I-3 IRRIGATED

The only soil in these nnits is Rusco silt loam. This is
a deep. moderatelv well drained to somewhat poorly
drained soil. Tt is nearly level and is in run-in aveas or
swales on nplands. It has a medinm-textured surface Iayer
and a moderately fine textured subsoil. Permeability ig

moderately slow, and available water capacity is high. The
organic-matter content is moderate, and fertility 1s med-
ium to low.

This soil is flooded oecasionally for short periods. Crops
are occasionally damaged by standing water, but in dry
vears some areas benefit from the extra moisture, Plant-
g, tillage, or harvesting is sometimes delayed because
of wetness.

Dryland management—Under dryland farming, this
soil is suited to corn, grain sorghum, small grain, alfalfa,
and grasses, Qccasional flooding in spring limits the
growth of small grain and alfalfa crops. In some areas,
diversions and drainage dirches can be used to reduce the
hazard of flooding by intercepting the runoff and keeping
it. from spreading over a wide area, Diversions and drain-
age ditches should be cleaned and maintained to keep them
functioning properly.

Trrigation management.—1f this soil is irrigated, it is
better suited to corn and sorghum than to most other
crops. Where flooding is controlled, alfalfa, small grain,
and grasses are also suited. An irrigation system that pro-
vides for diverting or intereepting the floodwater or run-
in water is needed on this soil. Furrow and border sys-
tems of irrigation are best suited, but a sprinkler system
can also be used. Management that reduces or controls
irrigation runoff at the ends of fields is necessary. Land
leveling helps to provide surface drainage.

The use of adequate commereinl fertilizer helps to main-
tain fertility, and mulch tillage helps to protect this soil
when irrigated crops are grown.

CAPARILITY UNITS IIw-4 DRYLAND AND IIw-4 IRRIGATED

These units consist of moderately deep, somewhat
poorly drained soils of the Lex and Alda series. These
are nearly level soils on hottom lands. They have a
medium-textured snrface layer and a medinm-textured to
moderately coarse textured subsoil, They are underlain by
coarse sand and gravel at a depth of 20 to 40 inches.
These soils have moderate to moderately rapid permeabil-
ity except in the coarse sund and gravel, where perme-
ability is very rapid. These soils have low available water
capacity. They are mildly alkaline to moderately alkaline
and arc seldom flooded. The water table fluctnates between
depths of 2 and 6 feet, and this makes wetness the main
limitation. The water table is high enough to limit pro-
cuction in most vears, but crops can benefit from the sub-
irrigation in dry vears.

Dirylond manegement.—Under dryland farming, these
soils are suited to cornm, grain sorghum, alfalfa, and
grasseg, Small grain and alfalfa are least suited, because
of the high level of ground water in spring. Corn, grain
sorghum, and grasses are best suited to these soils. The
hazard of wetness and the high water table can be con-
trolled through the use of drainage ditches or tile drains.
Lowering the water table aids in the reduetion and con-
trol of salts that can accumulate on the surface of the
soils in spring.

Irrigation management.—1f these soils are irrigated,
they are suited to the production of corn, grain sorghum,
alfalfa. and grasses for hay and pasture. Land leveling
iz needed for the use of furrow and border irrigation
methads and to provide adequate surface drainage. Drain-
age ditches, tile drains, and diversions ean he used to
lower the water table. Applieation of an excessive amount
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of water results in leaching of nutrients into the under-
lying sand and gravel. Legume crops respond to applica-
tlons of phosphorus. Sprinkler irrigation is suited to
these soils.

CAPABILITY UNITS IIle-i DRYLAND AND Ille-1l IRRIGATED

These units consist of deep, well-drained soils of the
Geary, Holder, and Kenesaw series. These are moderately
sloping soils on uplands. Some areas are hummocky.
These soils have a medium-textured surface layer and a
medium-textured to maoderately fine textured subsoil. They
have moderate to moderately slow permeability. Available
water capacity is high, The organic-matter content gen-
erally is moderate, but in the Kenesaw soils it is moder-
ate to low. Runoff is medium.

Sheet and gully ecrosion is a hazard where these soils
are cnltivated and not protected. Some areas of these
soils are eroded.

Dryland manogement.—Under dryland farming, these
soils are suited to corn, grain sorghum, small grain, al-
falfa, and grasses. Use of terraces, grassed waterways,
contour farming, and a erop-residue mulch can reduce
runoff and erosion. Moisture can be conserved and soil
blowing controlled through the use of a cropping system
that keeps the soil covered with crops or residue most of
the time. This also helps to control water erosion. The
cropping system used should limit the years of consecu-
tive row crops and include some close-growing crops,
such as small grain, alfalfa. and grasses. The use of mulch
tillage during seedbed preparation can supplement me-
chanical practices for controlling erosion. Commercial
fertilizer or barnyard manure is commonly needed for
maintaining fertility. .

Irrigation, manogement—I1 these soils are irrigated,
they are well suited to alfalfa and prasses. Where cro-
sion control methods are provided, the soils are also snited
to corn and grain sorghum. Erosion can be controlled by
use of teérraces, contour irrigation, waterways, and crop
residue on the surface. Soil fertility can be maintained
and improved by using manure and commercial fertilizer.
_ The sprinkler system is the most suitable method of
irvigating the soils of this unit. Slope makes 1t diffienlt
to coutrol water erosion resulting from rainfall and the
additional water frem irrigation. The rate of applying
water needs to he carefully controlled so as not to exceed
the intake rate of the soil.

Furrow and border irrigation methods can be used on
these soils if land leveling is extensive enough to adjust
slopes so that water crosion and runoff ave at a minimum.
Contour bench leveling is suited to the more gently slop-
g arcas. Management that rednces or controls ranoff
of irrigation water at the ends of ficlds is needed.

CAPABILITY UNITS Ille-3 DRYLAND AND IIle-3 IRRIGATED

These units consist of deep, well-drained to excessively
drained soils of the Hersh and Inavale series. These are
nearly level to moderately sloping soils on bottom lands
and nplands. Some areas are hummocky. These soils have
a moderately coarse textured surface layer and a mod-
erately coarse textured to coarse textured subsoil. Perme-
ability is moderately rapid to rapid. The soils have mod-
erate €o low available water capacity. The organic-matter
content 1s low.,

Soil blowing is a hazard where these soils are cultivated
and the surface is not protected. Water erosion is a haz-
ard on the 1Tersh soils. The soils on the bottom lands are
seldom flooded.

Dryland management—Under dryland farming, the
soils In this unit are suited to corn, grain sorghum, small
grain, alfalfa, and grasses. Soil blowing and water ero-
gion can be reduced and moisture congerved by using nar-
row, alternate fields of row crops and small grain, muleh
tillage, and a cropping system that keeps the soil covered
with residue most of the time. Use of terraces and con-
tour farming on the longer slopes of the Hersh soils helps
to conirol watcer erosion,

[rrigation management—I1f these soils are irrigated,
they are snited to corn, small grain, grain sorghum, al-
falfa, and tame grasses. The sprinker, furrow, and border
systems of irrigation are suitable for use on these soils.
A sprinkler system can be used on soils where land level-
ing is not practical. Where furrow and border systems
are nsed, best management of irrigation water is achieved
in lields that have been leveled. Deep cuts for land level-
ing expose the sandy underlying material. Trrigation
water needs to be applied frequently. Excessive applica-
tions of water are to be avoided, because leaching of nu-
trients below plant roots can occur in these soils. Con-
trolling runoff from irrigation is a good way to conserve
water. Soil fertility can be maintained and improved
through the use of commercial fertilizer and barnyard
manure.

CAPABILITY UNITS Ifle-31 DRYLAND AND Ile-31 IRRIGATED

Anselmo fine sandy loam, terrace, 1 to 3 percent slopes,
is the only soil in these capability units. This is a deep,
well-drained, nearly level to moderately sloping soil on
stream terraces. Some areas are hummocky. This soil has
a moderately coarse textured surface layer and subsoil.
Permeability is moderately rapid, and the available water
capacity is moderate. The organic-matter content 13 mod-
erately low, and fertility is medium.

Soil blowing is a hazard where this soil is cultivated
and the surface is not protected.

Dryland management.—Under dryland farming, this
soil is suifed to corn, grain sorghum, small grain, alfalfa,
and grasses. Soil blowing can be reduced and moisture
conserved by nsing narrow, alternate fields of row crops
and small grains, mulch tillage, and a cropping system
that keeps the soil covered with residue most of the time.

[1rigation management.—If this soil is irrigated, it is
suited to corn, small grain, grain sorghum, alfalfa, and
tame grasses. Trrigation methods best suited are furrow,
border, and sprinkler systems. Sprinklers can be used in.
areas where land leveling is impractical. Dest manage-
ment of irrigation water in the furrow and border sys-
tems is on flelds that have been leveled. Deep cuts for land
leveling expose the sandy underlying material. Irrigation
water needs to be applied frequently, but excessive appli-
wations of water leach nutrients below a level where plant
roots can obtain them. Controlling ronoff from irrigation
is n good way to conserve water. Soil fertility can be
maintained and improved through the use of commercial
fertilizer and barnyard manure.
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CAPABILITY UNITS Ile-5 DRYLAND AND Ille-5 IRRIGATED

Inavale loamy fine sand is the only soil in these units.
This is a deep, nearly level to gently sloping, excessively
drained soil on bottom lands. These areas have a low
hummocky landseape. The soil is coarse textured in its
surface laver and subsoil. Tt has rapid permeability and
low available water capacity. The organic-matter content
is low.

Soil blowing is a severe hazard where this soil is cul-
tivated. A few low-lving areas are subject to occasional
overflow following heavy rains.

Dryland management.—Under dryland farming, this
sotl is suited to corn, grain sorghum, small grain, alfalfa,
and grasses. Small grain and the first entting of alfalfa
are the most dependable crops because they grow and
mature in spring when rainfall is the highest, Soil blow-
ing can be reduced, moisture conserved, and the organic-
matter content and fertility maintained through the use
of a cropping system that keeps the soil covered with
crop residue most of the time. A cropping system is
needed that will limit the number of vears of successive
row crops and include some close-growing grass and
legume crops to protect the soil and to conserve moisture.
Planting close-growing crops in narrow, alternate strips
and using narrow field windbreaks help to control soil
blawing.

Trrigation management.—If this soil is irvigated, it is
hetter suited to corn and alfalfa than to most other erops.
Small grain, grasses. and legumes can also be grown. Fur-
row, horder. and sprinkler irrigation systems are suited
to this soil. Qrdinavily, Teveling is needed if the furrow
and border methods are to be used, but deep cuts for level-
ing expose the sandy underlving material. Maintenance
of cover. consisting either of orowing crops or erop resi-
due, is essential to control soll blowing, Applications of
irrigation water need to be frequent and light. Excessive
application of water causes loss of fertilizer by leaching
the nutrients below the depth of crop roots. '

Sprinkler svstems are well snited to this soil. The rate
of water application shonld be adjusted to prevent exces-
give runoff in the gently sloping areas,

CAPABILITY UNITS Ile-3 DRYLAND AND IIfe-11 IRRIGATED
These units consist of the severely eroded soils of the
Holder and Geary series. These are moderately sloping
soils on uplands. Thev are moderately fine textured in
their surface laver and snbsoil. They have moderate to
moderately slow permeability and a high available water
capacity. The organic-matter content is low. Fertility is
low, and runoft iz medinm.
Water crogion i a severe hazard on these soils. The
_soils take in water slowly and are diffienlt to irrigate be-
cause of the hazard of crosion. Maintaining fertility is
also a concern. Tilth and workability are poor. These soils
tend to puddle if they are worked when too wet.
Diryland management—Under dryland farming, these
solls are snited to eorn. grain sorghum, small grain, al-
falfa, and grasses. Small grain, grasses, and alfalfa are
better suited because they are close-growing crops that
are more able to resist erosion and do not require enlti-
vation. The use of terraces, grassed waterways, contour
farming, and crop residue helps to reduce runoff and ero-
stor. Moisture can be conserved and soil blowing con-

trolled by wsing a cropping system that keeps the soil
covered with crops or crop residne most of the time. This
algo helps to control water crosion. A cropping system 18
needed that limits the years of consecutive row crops and
inelndes several years of close-growing crops, grass, and
legumes. The use of mulch tillage during seedbed prepara-
tion supplements the mechanical practices for controlling
erosion. Fertilizer and barnyard manure are needed for
proper maintenance of fertility. The hazard of erosion
can he greatly reduced by converting the soils to range-
Tand and using them for grazing.

Irrigation monagement.—T{ these soils are irrigated,
they are suited to alfalfa and grasses for hay or pasture.
Corn and grain sorghum are suited where erosion control
methods are provided. Erosion can be controlled by the use
of torraces, contour irrigation, waterways. and the maxi-
mum amonnt of crop residue on the surface. Fertility can
be maintained by using barnyard manure, green-manure
erops, and eommercial fertilizer.

The sprinkler system is the most suitable method of
irrigating the soils of this unit. The slopes make it diffi-
enlt to control water erosion resulting from rainfall and
the additional water from irrigation. Rates of water ap-
plication need to be carefully controlled and should be
no higher than the intake rate of these soils.

Furrow and border irrigation systems can he used on
these soilg if land leveling is extensive enough to adjust
slopes so that water erosion and runoff are at a minimum.
Contour Lench leveling is snited to the more gentle slopes.

CAPABILITY UNITS Tiw-2 DRYLAND AND IIs-22 IRRIGATED

Filtmore silt loam is the only soil in these units. This is
a deep. nearly level, poorly drained soil in upland depres-
sions. Tt is oceasionally flooded. Tt has a medinm-textured
surface laver and n slowly permeable, fine-textured sub-
soil that restricts penetration of roots and water. Runoff
is very slow. This soil has high available water capacity
and a moderate content of organte matter.

Crops grown on this soil are commonly damaged or
lost by floading and the lack of surface drainage. In some
vears, when rainfall is heaviest, this soil is too wet for
cultivation.

Diylaind monagement—Under dryvland farming, this
s0il is suited to small grain, corn, grain sorghum, alfalfa,
and grasses, Wheat and grain sorghnm are the best suited.
Wildlife use these areas for nesting or as a source of food.
Cropping systems need to include small grain and legumes.
The exeessive wetness of this soil ean be controlled by
installing terraces and diversions in the adjoining, higher
Jving aveas. Keeping the soll covered with a growing
erop or with organic matter tends fo improve both tilth
and fertility.

Trrigation mancgement.—If this soil is irrigated, it 1s
suited to corn, grain serghum, alfalfa, and grasses. In-
cluding alfalfa in the cropping svstem helps to open the
subsoil and thus aids in moving water through the soil.
The slow rate of water intake makes longer periods of
irrigation necessary. Irrigation water management that
controis and reduces excessive water runoff is also needed
on this soil. Sprinkler. border, and furrow irrigation sys-
tems are all suited, The rate of applying water needs to
be adjusted so that it does not exceed the rate of water
intake in the soil.
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CAPABILITY UNIT IVe-1 DRYLAND

This unit consists of the strongly sloping soils of the
Cieary and Iolder series. These are deep, well-drained
soils on nplands. They have a medium-textured snrface
laver and a moderately fine textured subsoil. Runoff is
medium to rapid. These soils have moderate to mod-
erately slow permeability and high available water ca-
pacity. Their organic-matter content is moderate.

Sheet and gully crosion is a hazard if these soils are
cultivated and the surface is not protected. These soils
generally are not well suited to irrigation. The severe
hazard of cerosion makes it impractical to install the
structures needed to control the water and hold soil loss
to a minimum when irrigation water is applied.

Alfalfa, grasses, and wheat are better suited to these
goils than are most other erops. To aid in controlling ero-
sion, grain gorghum and corn need to be limited in a
cropping systent that inclndes small grain, grasses, and
alfalfa. Terraces, contonr farming, grassed waterways,
and the use of crop residue in muleh tillage are additional
managemettt practices needed to supplement the eropping
system.

The soils n this unit are also snited to pasture, range-
land, windbreaks, wildlife, and recreational uses. The haz-
ard of water erosion ean be reduced on rangeland by
allowing a part of the vearly growth of grass to remain
after the grzing season.

CAPABILITY UNIT IVe~3 DRYLAND

Only Thurman-Valentine loamy fine sands, undulat-
ing, are in this unit. These ave deep, somewhat excessively
drained to excessively drained soils on stream terraces and
uplands. They are nearly level to moderately sloping, and
most arens are hummocky. These soils have a coarse-
textured snrface lnver and subsoeil, Permeability 1s rapid.
Available water eapacity is low. The organie-matter con-
tent and natwral fertility also are low.

In cultivaied areas, soil blowing is a severe hazard if
these soils are left nnprotected. Corn, grain sorghum,
small grain, alfalfa, and grasses are suited crops. Small
grain nnd the first entting of alfalfa generally are the
most dependable crops beeanse they grow to maturity in
spring when rainfall is highest.

A eropping system that keeps the soil covered with
residue most of the time aids i redueing seil blowing.
The eropping system needs to limit the number of vears
in sueeessive row crops and include some close-growing
and legmme crops to protect the soil and to conserve mois-
ture, Planting alternate, narrow strips of cloge-growing
crops and row crops and using narrow windbreaks of trees
help to control soil blowing. Commercial fertilizer and
harnyard manure help to improve and to maintain soil
fertitity.

CAPABILITY UNIT 1Ve-8 DRYLAND

This unit consists of strongly sloping, deep soils of the
Colv. Gearv, and Holder series. These arve well-drained
soils on uplands. They have a medinm-textured to mod-
erately fine textured surface Taver and subsoil. These soils
have moderate to moderately slow permeability and high
available water eapacity. The organic-matter content and
natural fertility are low.

~Rimoff is medium to rapid. and sheet and gully ero-
sion i3 a severe hazard, Tn most areas the original surface
layer has been removed by erosion, Tilth generally is poor.

Some aveas of these soils are difficult to cultivate because
of strong slopes and poor workability. In places the soils
puddle if worked when wet and are hard when dry.

Alfulfa, grass, and wheat are close-growing erops that
are better suited to this soll than are most other crops.
Using « eropping system that limits corn and grain sor-
ghum to 1 year and alternating them with small grain,
alfalfa, and hay crops can help to reduce erosion. Ter-
races, contour farming, grassed waterways, and the use
of crop residue and muleh tillage are additional prac-
tices that aid in checking soil losses,

Soils in this unit are also suited to pasture. rangeland,
windbreaks, wildlife, and reereational uses. The hazard
of water erosion can be reduced by converting these areas
to grasstund, pasture, or rangeland. Grassland manage-
ment that leaves about one-half the yearly growth on the
seil after the prowing season helps to reduee water
erosion, )

These soils are not suited to irrigation, hecause the
hazard of crosion is too severe,

CAPABILITY UNIT IVw-2 DPRYLAND

Scott silt loam is the only soil in this unit. This is a
deep. poorly drained soil in npland depressions that ave
frequently flooded. This soil has a thin surface layer and
a fine-textured subsoil, Permeability is very slow. The sub-
soil restricts penetration of roots and water, This soil has
a high available water capacity.

Wetness duving part or all of the vear is the main limi-
tation to the nse of this soil. Surface drainage is diffieult
heenuse the depressions have no outlets, Cultivated crops
can be grown in some areas in dry vears, but crops are
damaged or lTost hy flooding in most vears.

Wheat and grain sorghum are better suited to this soil
than are most other crops. Corn, alfalfa, and grass can
also he grown but are not so well suited. There is a possi-
hilitv, in some areas, for controlling the excessive wetness
by installing terraces and diversions on the adjacent,
higher lving soils.

The soil in this unit iz also suited to development as
wetland for wildlife. Where the ndjacent areas are irri-
gated and runofl is present. this Scott soil is waterlogged
during most of the summer and makes valuable wetland
for wildlife,

This soil 15 not suited to irrigation of cultivated crops,
heeanse of exeessive soil wetness and flooding.

CAPABILITY UNIT VIe-1 DRYLAND
This nnit consists of deep. somewhat excessively drained
soils in the Geary series and of Breaks-Alluvial Jand com-
plex. The soils in this unit are steep and are on uplands
and along the sides of intermittent drainageways. They
have a medium-textured surface laver and a medium-
textured ot moderately fine textured subsoil. Permeability
is moderately slow. the available water capacity is high.
and the organic-matter content. is low to moderate,
Because of rapid runoff. much of the rainfall is lost and
aullies develop easily. Catsteps are common. These soils
are not suited to cultivated erops, becaunse they are too
steep and too crodible. They are Detter suited to native
grass or hay and to prazing.
Arecas of these soils that are cultivated can be seeded to
native grass and converted to rangeland. The soils also are



40 SOIL SURVEY

suited to trees in windbreaks and to development for wild-
life and recreation. )

Seeded arcas need proper range management to mam-
tain a good cover of grass. Stock-water dams, erosion con-
trol struetures, and floodwater detention reservoirs ean be
built at the bottoms of drainageways.

CAPABILITY UNIT VIe-5 DRYLAND

Valentine loamy line sand. rolling, is the only seil in
this unit. This is a deep, excessively drained soil on up-
lands where the landseape 1s hummocky. The slopes range
from moderate to steep. This soil has a coarse-textured
surface layer and subsoil. Permeability is rapid, available
water capacity is low, and organic-imatter content and
natural fertility are low.

This soil absorbs rainwater almost as rapidly as it falls,
and there is little runoff. The soil is subject to severe soil
blowing if it is not protected by a permanent cover of
grass. Most areas are stahilized with grass, but small blow-
outs are common.

This soil is not suited to cultivated crops, because it is
too coarse textured and too droughty. It is suited to graz-
ing, to growing trees in windbreaks. and to use as a source
of food and cover for wildlife. Any areas in cultivation
can be reseeded to native grass and converted to range.
This soil prodnces fair to good stands of grass but needs
proper range management.

CAPABILITY UNIT VIe-3% DRYLAND

The only soil in this nnit is Coly silt leam, 11 to 31
percent slopes. This is a deep, somewhat excessively
drained soil on uplands. Tt is steep and occurs on side
slopes of intermittent drainageways. This soil has a thin,
medium-textured surface laver and subsoil. Natural fer-
tility and organic-matter content are low, The available
water capacity is high. and permeability is moderate.

This soil absorbs water well, but because of rapid run-
off, much of the moisture received as rainfall is lost and
aullies develop.easily. Because the soil is susceptible to
water erosion. it 1s not suitable for cultivation and needs
to be left tn native grass and used for grazing. Soit slips
or catsteps are common, Most arcas have lime at or hear
the surtace.

Caltivated arcas can be zeeded to native grass and thus
converted to rangeland, Stockwater dams. erosion control
structures. and floodwater detention struetures can be built
at the bottoms of some drainngewavs. This so1l 13 alse
suited to trees in windbreaks and to development of arcas
for wildlife and rcereation.

CAPABILITY UNIT VIs-¢ DRYLAND

The only oil in this unit is Meadin sandy Toam. This
is a shallow, nearly level, excessively drained soil on
stream terraces. [t formed in coarse-textured alluvial
material that is underlain bv coarse sand and oravel at
a depth of 10 to 20 inches, The soil material has rapid
permeability in the upper part and very rapid permeabil-
ity in the underlving sand and gravel. The available water
capacity is low. Organic-matter content and natural fer-
tihty also are Tow.

This zoi! is droughty. Tt absorbs water readily, but little
can be stored for nge by plants, N
_ This soil is suitable for range, and most of the acreage
18 used for this purpose. Tt can also be used by wildlife

or for recreation, Cultivated arcas can he seeded to a
mixture of native grasses and thus be converted to range-
land. Grazing needs to be controlled on both native and
sceded areas so that at least hall of each year’s growth
18 left on the surface as mulch.

CAPABILITY UNIT YIiw-1 DRYLAND

This unit consists only of Silty alluvial land, a land
type that occurs on bottom lands. It is not suitable for
ewltivation, because it is frequently flooded. Most areas
are ent into small areas by deep, meandering channels.
The areas are commonly covered with trees, brush, and
weeds, or they support a fair stand of grasses. Some areas
ave bordered by short, steep banks that are covered with
trees.

This land type is better suited to use as rangeland. for
growing trees, or for development as wildlife or recrea-
tional areas than to most other uses. Nearly all areas are
nsed for rangeland and ave grazed by livestock. Proper
range management helps to maintain vigor of the grasses.
In many areas, grass is sparse because of the many native
trees.

Frosion control structures can be built on this land type
if care is used in selecting the sites. Large floodwater
retention structures help to reduee flooding in areas below
the structures.

CAPABILITY UNITS Viw—4 DRYLAND AND IVw—4 IRRIGATED

Platte loam is the only soil in these units. This is a
shallow. someshat poorly drained, nearly level to gently
sloping soil on bottom lands. It formed in medium-tex-
tured to moderately coarse textured alluvial material that
is underlain by eoarse sand and gravel at a depth of 10
to 20 inches, Permeakility is moederate in the upper part
of the soil and very rapid in the underlying coarse sand
and gravel. The water table fluctuates between depths of
2 and 6 feet, This soil has a low available water capacity.
Organic-matter content is moderately low. The soil 1s
moderately alkaline in the surface layer,

The water table in this zoil may cause excessive wetiness
in some vears, but In dry vears it provides moisture for
subirrigation. Seme low-lying areas in channels are sub-
jeet to oecasional flooding in spring,

Diyland management.—Under dryvland farming, this
soil ig better suited to native grasses for hay and grazing
than to most other crops. Areas now being cultivated can
e returned to rangeland by resceding with native grasses.
Management of grazing and proper entting of the hay
crap are necessary to allow for vigorous growth of grass
cover on this soil,

Trvigation manogement.—If this soil is irrigated, it is
snited to corn. grain sorghum. and grasses. This soil is
Lest suited to the sprinkler irrigation system. Among the
better suited crops are grasses that are used for hay or
pasture, The very rapid permeability of the underlying
material and the low available water eapacity of this soil
make light. frequent applications of irrigation water
necessary. Fertilizer and water applications can be light
and frequent. Level horders and controlled flooding are
svstems that ean be nsed. partienlarly svith a grass crop.

CAPABILITY UNIT VIIe-1 DRYLAND

Rongh broken Tand, Toess, and Spoil banks are two land
t¥pes in this unit. The soil material 1s steep to very steep
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and consists of deep, medium-textured material on es-
arpments along streams, on the sides of drainageways,
and in areas adjacent to canals. In some areas, soil mate-
rial has moved downward in landslips, commonly called
catsteps. Raw loess is exposed in many places.

Most areas of these land types are covered with a fair
growth of grass, weeds, or trees, Suitability for grazing is
Imited, but the land types are better suited to this use
than to most others, They are also used by wildlife for
habitat, as cover, and as a source of food. Management
that maintains a good cover of vigorous grass is needed
to reduce water erosion and to conserve as much of the
moisture as possible.

Stoclkwater dams and crosion control structures can he
built at the bottoms of natural drainageways in arcas of
Rough broken land, locss.

CAPABILITY UNIT VIIIs-1 DRYLAND

Only Riverwash is in this unit. This land type consists
of areas of shallow and very shallow, moderately fine
textured to coarse-textured alluvial soil materials that
are legs than 10 inches thick over the underlying coarse
sand and gravel. These areas are stabilized with a fair to
poor cover of grasses, trees, and shrubs, A water table is
at or near the surface mast of the time, and the areas are
subject to frequent flooding. Alost arcas arc used for
whatever grazing they provide. Riverwash makes excel-
lent. habitat for wildlife.

CAPABILITY UNIT YIIIw-1 DRYLAND

In this unit is Marsh. a land type that occurs in de-
pressions on uplands. Water 6 to 12 inches decp covers
the surface durving most of the year. In most places the
water nsually is not deep enough to prevent the growth of
eatfails, rushes. recdgrasses, and other aquatic plants.
Open, shallow water covers the remaining acreage, The
soil material in these arveas is mostly fine textured. Marsh
provides exeellent areas for nesting and feeding of water-
fowl, and this is its principal use. TTunters use the areas
for recreational purposes during hnnting seasons.

Predicted Yields

lists for each soil in the county the predicted
average vields per acre of the principal crops grown
under two levels of management. The yvields are predicted
average yields for a 10-year period and are based on ob-
servatlons and comparisons by farmers and agricultural
leaders who are familiar with the soils and farming in the
county. The yields reflect vears when rainfall was above
average and years when it was below average, They also
take into account the probable Tosses caused by elimatic
conditions, nsects, and diseases. ’

The figures in columns A of[table 2 fepresent vields that
can be expected under common management, Those in
columns B represent vields that can be expected under
improved management,

Under common management it is assumed that (1)
modervate amounts of fertilizer are nsed but the nitrogen
content of the soil is low; (2) the organic-matter content
of the soil is low and soil tilth is not maintained at a high
level; (3) more erosion control practices are needed ; (4)
certified seed is not always nsed; and (3) weeds, insects.
and diseases are not always properly controlled.

Under improved management, it 13 assumed that (1)
fertilizers are applied in quantities indicated by the re-
sults of soll tests and field experience; (2) crop residue is
returned to the soil to improve tilth and to maintain or
increase the organic-matter content; (3) the scils are
drained, where necessary, and erosion i1 controlled; (4)
certified sced is used and stands arce adequate; (5) weeds,
ingeets, and diseases are effectively controlled; (6) tillage
i adequate and timely; and (7) crops are grown in suit-
able rotations.

Management of the Soils for Range’

Rangeland makes up 16 percent of the land area of
Adums Connty. It is in widely seattered areas through-
out the county, but it 1s concentrated to some degree In
arcas of sandy soils in the western part of the county.
Rangeland generally is not suitable for cultivation. The
largest area is in the Valentine-Thurman and Ilastings-
TTolder associations.

Raising livestock, mainly cows and calves, and selling
calves as feeders in the fall, is the second largest farm
enterprise in the county.

Range sites and condition classes

Diifferent kinds of rangeland produce different kinds and
amonnts of native grass. For proper range management,
an operator needs to know the different kinds of soil, ov
range sites, in his halding and the native plants each site
can grow. Management can then be used that will favor
the growth of the best forage plants on each kind of soil.

Range sites are distinetive kinds of rangeland that
differ from cael other in their ability to produce a sig-
nificantly different kind, proportion, or amount of climax
or original vegetation. A significant difference, such as a
different stocking rate, is one that is great enough to
require some variation in management. C'limazx vegetation
is the combination of plants that originally grew on a
given site, The most productive combination of range
plants on a site is generally the climax type of vegetation.

Range condition is elassified according to the percent-
age of vegetation on the site that is original, or climax,
vegetation. This elassification is nsed for comparing the
kind and amount of present vegeration with that which
the site can produce. Changes in range condition are
cuused mainly by the intensity of grazing and by drought.

Climax vegetation ecan be altered by intensive grazing.
Livestock graze selectively. They constantly seck the more
palatable and nutritious plant. Plants react to grazing in
one of three ways—they decrease, increase, or invade.
Decreager and increaser plants are climax plants, Gen-
erally. decressers are the most heavily grazed and, con-
sequently, the first to be injured by overgrazing. fncreas-
ers withstand grazing betfer or are less palatable to the
livestock, They increase under grazing and replace the
deereasers, Znraders are weeds that become established
after the climax vegetation has been reduced by grazing.

Range condition is expressed in four condition classes
to show the present condition of the vegetation on a
range site in relation to the vegetation that grew on it
originally. The condition is exsellend 1f 76 to 100 percent

"By PrreEr N. JENSEN, range conservationist, Soil Conservation
Service.
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TaBLE 2.—Predicted average acre yields of principal erops

[Absence of an entry indicates that the soil or land type is not suited to the specifie crop, that the crop is grown on only a small acreage,
or that irrigation is not practicall

Grain sorghum Wheat Corn Alfalfa (hay)
Mapping unit Dirvland Irrigated Dryland Dryland | Irrigated Dryland Irrigated
A B A B A B A B A B A B A B

Anselmo fine sandy loam, terrace, O to 1 percent | Bu. | Bu, | Bu. | Bu. | Bu. . Bu. | Bu = Bw | Bu. | Bu. | Tons | Tops | Tona ) Tons

slopes. o ______. 43 65 80 | 105 24 30 21 32 | 116 11835 [ L& | 2.0 | 3.5 4.5
Anselmo fine sandy loam, terrace, 1 to 3 percent

8lOPeS . - e 39 62 75 | 100 20 27 19 31 05 120 | 1.3 | LY | 3.2 4 2
Anselmo loam, terrace, 0 to 1 percent slopes_____. 54 75 - 100 | 11h 30 35 20 37 | 125 | 145 120 | 25 | 44 5.5
Breaks-Alluvial land complex______ . [ I R [ O (UURRURNN FEURUU (NN MU DR IEUERENEN (SRR R, =
Butler silt loam__ .. ______ . _______ 41 i1 95 | 110 26 33 29 37 | 110 | 135 | 1.3 120 | 8.8 5.0
Cass finc sandy loam_ . ___________._. 43 63 | 83 | 104 24 2300 25| 38| 115|135 |Lal22|da| 50
Cassloam_ L. 4 75| 100 | 115 | 3¢ | 351 32| 40| 123 | 145 |20 (27 |45 6O
Class loam, oceasionally flooded_.________________ 40 B3| 85| 105 18| 24| 25| 38 1105|120 | L& |24 |40 54
Coly silt loam, 7 to 11 percent slopes___ .. _____ 23 38 | - 14 20 18 - L2 (L8 |- -
Coly silt loam, 11 to 31 percent slopes__ | ____|____ ... ___.- U AR NS ANURRN FRUSINN FUNNUN R I
Cretesilt toam . _ o _ . ________._..____ 46 63 | 100 - 115 30 34 30 40 120 | 145 | 1.6 (2.2 | 40 5.0
Fillmore silt loam ______________ . __.__________. 30 45 80 100 10 18 25 34 83 | 105 | L0 | L5 | 3.5 4.5
Geary silt loam, 3 to 7 percent slopes_.___ .~ 45 63 80 | 100 25 32 30 40 05 | 113 (1.4 1 1.9 3.5 4. 5
Geary silt irmm 7 to 11 percent slopes___._______| 383 5L |.____ | 20 27 23 34 | ... 1.0 | L& o |eooaa
Geary silt loam 11 %0 21 pereent slopes___________ | ____ U [T I I (S SEUNIUNS FRRNRIUPNS FNRIDERUCIURURURY (R
Geary silty cla\' loam, 3 to 7 percent ﬂ.lopm :

eroded ___.______ .. _____ ... ________ Ll 22 35 70 85 14 20 18 28 73 w0t 1.0 1.5 2.8 4.0
Geary silty clay loam, 7 to 11 porccnt qlopeﬂ

eroded____.__ e _____.. .. 18 32 || __.. 14 20 16 26 | _foo__- PO T8 I O ) I R U
Hall silt loamn____________ ... 320 70100 | 115 | 30| 37| 38| 48 | 125|145 21 |24 145 6.0
Hastings silt loam, 0 to 1 percent slopes_________ 50 70| 100 | 115 30 35 35 45 [ 125 | 145 2.0 | 2.3 4.5 6.0
Hast.ingﬁ. silt ]nam, 1 to 8 percent slopes__ _______ 48 66 05 | 110 28 34 31 29 | 120 | 140 (1.7 | 2.0 | 4 3 5.8
Hastings silt loam, thin solum variant_ ._________ 48 G8 05 1115 30 ¢ 33 32 43 [ 125 | 145 2.2 | 27 | 5. 0 6 0
Hersh fine sandy loam, 3 to 7 perceut slopes___.__ 32 43 63 80 18 23 14 22 70 80 | L1116 |31 | a9
Hersh-Kenesaw complex, undulating . - ... ._ 42 63 & 105 24 31 25 25 | 110 | 185 1 1L.7 .23 401 50
Hobbs silt loam. L .. ______.. 56 75 105 | 115 30 35 40) 45 | 135 | 150 1 2.2 2.7 | 0.0 G0
Hobbs silt loam, oecasionally flooded__.________ 45 t3 00 | 105 18 24 31 40 | 105 | 125 | 2.0 ° 2.5 | 4.0 5.5
Halder silt loanm, 0 to T pereent slopes. oo _____._ P52 72100 | 115 an 1 35 36 46 | 130 | 145 (2.1 2.4 | 4.5 6. 0
Holder silt loam, 1 to 8 percent slopes__________. 49 Gy 45 | 110 27 34 32 42 | 125 | 140 | 1LY 2.2 | 4.3 5. 8
Holder silt loam, 8 to 7 perecot slopes. oo ___._ 45 63 &y | 100 25 32 ) 40 1100 | 120 | 1.A 1.9 | 44 4. 5
Holder silt loam, 7 to 11 pereent slopes__________ 30 48 L |ao-o._ 20 25 22 T S L2 L6 |
Halder silt loam, 3 to 7 percent slopes, eroded____| 36 L 50 | 100 20 27 25 3D 90 | 105 | L4 1.9 | 3.5 4,5
Holder silty elay loam, 3 to 7 pereent slopes, ; ‘ ‘

severely eroded . - ____ ... .- 28 41 75 a0 ! 19 25 21 31 80 95 | L0, 1.6 3.6 40
Holder silty clay loam, 7 to 11 percent slopes, !

severelveroded__. . ______________ ________ 23 3 T S I 16 22 ¢ 18 28 |- S N (O VRS T S -
Hord silt loam, 0 to 1 percent slapes_ Ha 73 | 100 | 11A 30 3300035 46 | 140 150 | 21 | 25 1 4D 5.0
Hord silt loam, terrace, 0 to 1 percent slopes.____| 55 74 | 105 | 115 30 a5 38 48 [ 130 150 | 2.1 1 26 | 45 6.0
Hord silt loqm, terrace, 1 1o 3 pereent slopes_____| 53 73| 100 | 110 29 34 34 44 | 125 145 | 20 | 2.4 1 43 58
Inavale fine sandy loam..____. .. _______.. ... .___ 25 33 55 75 15 20 20 30 G0 %) L L3 | L8]=20 3.0
Tnavale loamy fine sand..._ .. .. _______ 18 26| 45 7o | w0 14 14 26 50 73| 012020 35
Kenesaw silt loam, 0 to 1 percent slopes_ - ______. 45 65 95 115 28 35 30 40 1125 145 |23 |23 |50 6.0
Kenesaw silt loam, 1 to 3 percent slopes. o oL ___ 44 (2 90 110 26 35 27 37 120 . 140 | 2.0 | 2.6 | £ 8 3.8
Kenesaw silt loam, 3 ta 7 percent slopes__ _..____| 40 57 80 100 20 28 23 33 63 1120 | 1.8 | 2.2 | 3.5 4.5
Kenesaw silt loam, terrace, 0 to I pereent slopes. | 45 65 95 | 115 26 30 30 40 123 | 1457 |22 | 28 | 40 6.0
Teexand Alda soils_ oL ______.._____ 40 | 61 &3 | 110 | 25 31 27 350100 130 {25 |45 |40 &0
Marsh_____________. ____________ _____ VRN A I S [N T [ N (RN N [V O S
Meadin sandy loam_ _ __________ ... ... _|.__ (RS R (R S (RS RN IR R [PRUEDNN OO DU S
Platte loam. . - - . ool ___, 5O 65 L __.__ R A 55 2 R R 2.5 35
Riverwash _ . _ . PRI R A e el (RS (U SEPUUNNOS SRR, FSENVON IR -
Rough breken land, loess. .ol ____. I R I A T [T U
Rusco silt loam . __ . _____ 41{) 58 a0 | 105 24 31 27 36 | 110 [ 130 1.8 |24 40 50
Seolt sitt loam__ o ___ 10 15 1. IR I e 8 15 || Y [
Bilty alluvial land__ .l . I R R RS IR FEN e I
Spoil banks_ oo oo I T A I O PR FUUNURNN SR .
Thurman-Valentine loamy finc zands, unduhhng_ 14 22 I .. 8 12 10 P L .8 Ll L.
Valentine leamy fine sand, rolling_ - ... _________ O RN (RN UUTRION ISR S IR F S ‘ _____ o

|
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of the vegetation is climax; good if 51 to 75 percent is
climax; fadr if 26 to 50 percent is climax; and poor 11 0
to 25 percent is climax.

Management and improvement practices.——Manage-
ment practices that maintain or improve range condition
are needed on all rangeland, regardless of other practices
used. The practices needed ave proper grazing use, deferred
grazing, and planned grazing systems. The proper distrib-
ution of livestock in & pasture can be improved by correctly
locating fences, livestock water developments, and salting
facilities.

A practice that improves range condition is range
sceding. This is the establishment of native grasses by
sceding or reseeding either wild harvest or lnproved
strains on soils that are suitable for use as range. Coly
silt loam, 11 to 31 pereent slopes, and Holder silty clay
loam, 7 to 11 percent slopes. severely eroded, are exam-
ples of soils that ave still used for crops but can be range
seeded. The most important grasses nsed in seed mixtures
include big bluestem, little bluestem, indinngrass, switch-
grass, and side-oats grama. No special care other than
management of grazing 1s needed fo maintain forage
compaosition. '

Description of range siles

The range sites in Adams Couwnty are Subirrigated,
Silty Lowland, Sandy Lowland, Silty Overflow, Clayey
Overflow, Sands, Sandy, Silty, C imy Upland,
Shatlow to Gravel. and Thin Loess|{ ). [These range
sites are described in this subscction. The deseriptions
include the topography of cach site, a brief description of
the mapping units, the dominant vegetation when the
gite is 1 oxeellent condition and in poor condition, and
the total annual production in pounds per acre, air-dry
weight, for vears when rainfall 1s average and the site 1s
in excellent condition.
~ The names of the soil series and land types represented
in a range site are named in the degeriptions of the range
site, but this does not mean that all the soils of & given
series appear in that site. ‘To {find the names of all the
soils in any given site, refer to the “Guide to Mapping
TTuits” at the hack of this snrvey. Marsh, Riverwash, and
Seott silt loam are not assigned fo a range site. because
the vegetation that grows is not stable. '

SUBIRRIGATED RANGE SITE

This site eongists of soils of the Alda, Lex, and 1’latte
series. These soils have a water fable at a depth of 2 to 6
feet. They ave on bottom lands along the Platte River.
The kind of vegetation that grows on this site is deter-
mined mainly by the moderately high water table, which
remaing within the root zone during the growing season.
The soils differ in depth and texture and have nnderlying
material of coarse sand and gravel. They ave caleareous
at or near the surface.

The elimax plant cover is a mixture of such decreaser
grasses as hig bluestem. indiangrass, switcherass, pralrie
cardgrass, and Canada wildeyve. These comprise at least
75 percent of the total plant volume. and other perennial
erasses and forbs acconnt for the rest, Western wheat-
grass and members of the sedge family are the prineipal
inereasers. The tvpieal plant community. where the site
is in poor condition, consists of Wentucky bluegrass. fox-
tail barley, heath aster, green muhly, blue verbena. small

amounts of western wheatgrass and members of the
sedge family, and isolated invader shrubs and trees.

Where the site is in excellent condition, the total annual
production of air-dry forage per acre ranges from 5,000
pounds in unfavorable years to 6,000 pounds in favor-
able years.

$ILTY LOWLAND RANGE SITE

This site consists of soils of the ITobbs, ITord, and
Kenesaw serics. These are nearly level to gently sloping
soils on bottom lands or stream terraces. Their surface
Jayer and subsoil are silt loam. The kind of vegetation
that grows is determined mainly by the additional mois-
ture received as runoff from higher soils, the high avail-
able water capacity of the soil, and the moderate permea-
bility.

The elimax plant cover is a mixture of such decreaser
grasses as big bluestem, little bluestem, switchgrass, in-
dianerass, and Canada wildrye. These comprise at least
70 percent of the total plant volume, and other perennial
grasses and forbs account for the rest. Western wheat-
grass, blie grama, sidc-oats grama, sand dropseed, and
members of the sedge family are the principal inercasers.
The typical plant community, where the site 3s in poor
condifion, consists of Kentucky bluegrass, western wheat-
grass, blue grama, bnflalograss, sand dropseed, and west-
ern ragweed.

Where the site is in excellent condition, the total annual
production of air-dry forage per acre ranges from 3,500
pounds in unfavorable years to 4,500 pounds in favorable
}"(‘ﬂl's.

SANDY LOWLAND RANGE SITE

This site consists of the well-drained Cass soils and
the excessively drained Inavale soils, These are nearly
level to hummocky soils on bottom lands. Their texture
ranges from loam to loamny fine sand in the surface layer
and from fine sandy loam to fine sand in the underlying
material. The kind of vegetation that grows is deter-
mined mainly by the availability of additional moisture
from a water table that is 6 to 9 feet below the surface.

The climax plant cover is a mixture of such decreaser
orasses as sand bluestem, little bluestem, switchgrass,
indiangrass, necdle-and-thread. and Canada wildrye.
These comprise at least 70 pereent of the total plant
volume. and other perennial grasses and forbs account
for the rest, Prairic sandreed, blue grama, Seribner pan-
jerm. sand dropseed, western wheatgrass, and members
of the sedee family are the prineipal inereasers. The
typical plant community. where the sire is In poor condi-
tion. consists of sand dropseed, blue grama, and western
ragwoed.

Where the site is in exeellent condition, the total annual
prociuction of aiv-dry forage per acre ranges from 3,000
pounds in unfavorable years to 4,000 pounds in favorable
vears.

SILTY OVERFLOW RANGE SITE

This site consists of =oils of the TTobbs and Rusco series
and Sitty alluvial land, Tneluded also 13 the Alluvial land
part of Breaks-Alluvial land complex, These nearly level
ov gently sloping soils are on bottom Tands or in upland
hasing and are oceasionally Aooded. They are silt Toam in
their surface laver and range from loam to silty clay loam
in their subsoil. The kind of vegetation that grows 1s
determined mainly by the availability of additional water
roceived from periodic overflow or as runoff from higher
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lying soils, the high available water capacity, and the
moderate to moderately slow permeahility of the soils.

The climax cover is 1 mixture of guch deercaser grasses
as big bluestem. little Wuestem, indiangrass, gwitchgrass,
and Canada wildrye. These comprise at least 63 percent
of the total plant volume, and other perennial grasses and
forbs account for the rest. Western whentgrass, side-oats
grama, and members of the sedge family are the principal
increasers. The typical plant community, where the site
is in poor condition, consists of Kentucky bluegrass, west-
ern wheatgrass, Baldwin ironweed, blne grama, buffalo-
arags, and annual bromes.

Where the site is in excellent condition, the total annial
production of air-dry forage per acre ranges from 4000
pounds in unfavorable years to 4,500 pounds in favorable
}'l‘-{lI'S.

CLAYEY OVERFLOW RANGE SITE

Fillmore silt loam is the only soil in this site. This
nearly level soil is in upland depressions that are subjecet
to occasional flooding by water from higher elevations.
The surface laver is silt Joam, and the subsoil is silty
clay. Tnternal drainage is poor. The kind of vegetation
that prows is determined mainly by excess water and
slow permeability.

The climax plant cover is a mixture of snch deereaser
grasses as biz bluestem. little bluestem, switehgrass, in-
diangrass. and Canada wildrye. These make up at least 50
percent of the total plant volume, and other perennial
orasses and forhs account for the rest, Western wheat-
grass. hlue erama. huffalograss, and members of the sedge
family are the principal merveasers, The typical plant
community, where the site is in poor condition, consists
of Kentucky bluegrass, western wheatgrass. blue grana.
huffalograss, western ragweed, and members of the sedge
family,

Where the site is in execelleni condition, the total an-
nual production of air-dry forage per acre ranges from
2500 pounds in unfavorable vears to 3500 ponnds in
favorable venrs.

SANDS RANGE SITE

Valentine loamyv fine sand. rolling. is the onlv soil n
this site. This soil hag glopes rnging from 3 to 17 percent.
Tt is loamy fine sand in the surface laver and fine sand in
the nnderlving materinl. Tt is excessively drained. The
kind of vegetation that orows is primarily determined by
the deep storage of moistwre that is readily released to
plants.

The elimax plant cover is n misture of such decreaser
erasses as sand blnegtern. Tittle Dluestem. sand Tovegrass.
switchorass, indiangrass, praivie junegrasz, and Canada
wildrye. These malke up at least 60 percent of the total
plant, volume. and ather perennial grasses and forbs ne-
count for the rest, Prairie sandreed. bine grama. needle-
and-thread, sand dropseed. sand paspalum. Seribrer
panicum, and members of the sedee Family are the prin-
eipal inereasers. The typical plant community, where the
site is in poor condition, eonsists of blue grama. sand
dropseed. Seribner panicum. purple lovegrass, and west-
crn ragweed.

Where the site is in exeellent condition. the total annual
production of air-dey forage per acre ranges from 2.500
pounds in nnfavorable years to 3,000 pounds in favorable
years.

HANDY RANGE SITE

This site consists of undnlating soils of the Anselmo,
HFersh, Thurman. and Valentine series. These ave deep,
well-denined to excessively drained soils on uplands. They
range from fine sandy loam to loamy fine sand in thelr
sirface Tuyver and from fine sandy loam to fine sand in
their subsoil. The kind of vegetation that grows is deter-
mined muinly by the moderately rapid to rapid permea-
bility.

The elimasx plant cover is a mixture of such deerenser
grasses as sand bluestem, little blnestem, switchgrass,
side-oary grama.  indiangrass, prairvie janegrass, and
needlo-aud-thread. These make up at least 65 percent of
the fofal plant cover, and other perennal grasses and
forbs accaunt for the rvest. Praivie sandreed, swestern
wheaterass, hlue gruma, sand dropsced. Scribner panicum,
and members of the sedee family ave the prineipal -
creasers. The typical plant community. where the site 18
in poor condition, consists of blue grama, sand dropseed.
Seribner panicum, purple Jovegrass, sand paspalum, and
westeru ragweed.

Where the site is in excellent condition, the total annual
production of air-dry forage per acre Tanges from 2,500
pounds in unfavorable years to 3,000 pounds in faverable
YOS,

SILTY RANGE SITE

This site consists ol soits of the Geary, Hall, TTastings.
Iolder. Flord., and Kenesaw series and the Jastings
serics, thin solum variant. These soils are on uplands. Also
in the site are Spoil banks and the Breaks part of Breaks-
Alluvial land complex. The soils range from silt Joam to
silty elax lowm in their surface layer. snbsoil, and nnder-
Iving maceriil. The kind of vegetation that erows is
determined mainly by the moderate to moderately slow
permeability.

The ¢limax plant cover iz a mixtnre of such decreaser
erasgos as big bluestem, Tlittle Dluestem, indiangrass. and
switchgrass. These make up af least 55 percent ol the
total plant volume, and other perennial grasses and forbs
acearnt for the rest. Blue grama. bnflalograss, side-oats
erama. sand drapseed, and western wheatgrass are the
prineipal inereasers, The typieal plant community, where
the site is in poot condition. consists of blue grama, hut-
falograss. sand dropsecd, western wheatgrass, purple
Toveorass, plaing pricklypear. and western ragwend.

Where the site is in excellent condition, the total annual
produetion of air-dry forage per acre Tanges from 3.000
pounds in unfaverable yvears to 3,500 pounds in favorable
vears,

CLAYEY RANGE SITE

This site congists of soils of the Butler and Crete series.
These are deep. moderately well draned to gomewhat
poorly drained. nearly level soils on nplands, They have
a silt loam surface laver and w siléy clay subsoll. The
vegetation that grews is mainly a result of the stow per-
meabilitv in the elaypan subsoil.

The elimax plant cover is a mixture of such decreaser
grasses as Dig bluester, little bluestem, switchgrass. in-
dinngrass. and side-oats grama, These make up at least
15 pereent of the fotal plant volume. and other perennial
orazses and forbs aceount for the rest. Blue erama, buf-
faloorass, tall dropseed, and western wheatgrass are the
prineipal inereasers. The typieal plant community, where
the site is in poor condition. consists of blue grama,
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buftalograss, tall dropseed, western wheatgrass, western
ragweed, blue verbena, and annual bromes.

Where the site s in excellent condition, the total annnal
production of air-dry forage per acre ranges from 3,000
pounds in unfavorable yvears to 3,500 pounds in favorable
years,

LIMY UPLAND RANGE SITE

This site consists of soils of the Coly series. These are
deep, strongly sloping to steep soils on uplands. They
formed in loess and are calearcous at or near the surface.
The soils are well drained to somewhat excessively
drained and are silt loam throughout the profile. The kind
of vegetation that grows is determined mainly by the
good soil-water relationship and the caleareous nature of
the soils.

The climax plant cover is a mixture of such decreaser
grasses as little bluestem, big bluestem, switchgrass, in-
diangrass, and plains muhly. These make up at least 60
pereent of the total plant volume, and other perennial
grasses and forbs account for the rest. Blue grama, side-
oats grama, buffalograss, Scribner panicwm, sedges, and
western wheatgrass are the principal inereasers. The typ-
ical plant community, where the site is in poor condition,
consists of blue grama, buffalograss, plains pricklypear,
and western ragweed.

Where the site is in excellent condition. the total annual
production of air-dry forage per acre ranges from 2.000
pounds in unfavorable years to 2,500 pounds in favorable
¥ears.

SHALLOW TO GRAVEL RANGE SITE

Meadin sandy loam is the only soil in this site. This
soil is on stream terraces. Tt is shallow over mixed sand
and gravel. Tt is excessively drained and has rapid per-
meability in the anderlyving material. The kind of vege-
tation that erows is determined mainly by the Jow avail-
able water eapacity, which makes the soil dronghtv.

The elimax plant cover is a mixtnre of such decreaser
grasses as sand bluestem, little bluestem. switcherass.
prairie sandreed. side-oats grama, and needle-and-thread.
These comprise at least 65 percent of the total plant vol-
ume. and other perennial grasses and forbs account for
the rest. Blue grama, sand dropseed, western wheatgrass,
and members of the sedge family are the principal in-
creasers. The tvpical plant community, where the site is
m poor condition, eomsists of blue grama, hairy grama.
sandl dropseed, purple lovegrass. tumblegrass. enrlyeup
gumweed, western ragweed. woolly verhena, and elubmoss.

Where the site is in exeellent condition. the total annual
production of air-dry forage per acre ranges from 1.500
pounds in mnfavorable years to 2,000 pounds in favorable
yoars.

THIN LOESS RANGE SITR

Roneh broken land, locss. is the only mapping unit in
this site. This is a very steep land type on uplands. Little
or no soil development has taken place. There are manv
atsteps and Tandslips. The soil material is silty and well
drained internally. The kind of vegetation that orows 18
determined mainly by steepness of slope, excessive ranoff,
Tack of a0il development. and the calearcons soil material.

The climax plant cover is a mixture of such decreaser
arasses as little Dluestem, hig bluestem, side-oats grama.
plains muhly, prairic junegrass. and needle-and-thread.
These male up at least 70 percent of the total plant vol-
ume. and other perennial grasses and forbs necount for
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the rest. Blue grama, Seribner panicum, sand dropseed,
tall dropseed, western wheatgrass, and members of the
sedge family are the principal increasers. The typical
plant community, where the gite is in poor condition, con-
gists of blue grama, Scribner panicum, sand dropseed,
broom snakeweed, western ragweed, and various annuals,

If the rainfall is average and the site is in excellent
condition, the total annual production of air-dry forage
per acre ranges from 2,000 pounds in unfavorable vears
to 3,500 pounds in favorable vears.

Use of the Soils for Woodland and Windbreaks *

This section discusses the woodland in Adams County
and gives information nbout the use of soils for wind-
breaks. It also diseusses windbreak suitability groups.

Woaodlands

Native woodland in Adams County is limited to relative-
ly narrow strips along the larger streams. The most exten-
sive stands grow on bottom lands along the Little Blue
River, These stands, made up mostly of American elm, box-
elder, green ash, hackberry, willow, walnut, cottonwood,
and some woody shrubs, are in areas of Cass and Platte
soils and Silty alluvial land. Much of this woodland is
grazed and now containg many undesirable trees. Black
walnut, which has a ready market and o high value, is
being depleted rapidly. Under proper management, this
specles conld be established and the stands would become a
source of future Income as well ag 2 means of controlling
crogion along the streambanlks,

Farly settlers in Adams County planted trees for pro-
teetion. shade, and fenceposts. Throughout the years,
landowners have continued to plant trees to protect their
bulldings and livestock. Native trees and shrubs contrib-
ute a great deal to the natural heanty of the landseape in
the connty. Their presence henefits wildlife by producing
tood and cover.

Windbreaks

One of the most important uses for trees in Adams
Connty is for windbreaks, Because native trees are scarce
and cxtrenies in weather are severe, windbreaks are
needed for protection of farmsteads. livestock, and the
soils. Windbreaks help to reduee the cost of heating
homes. rontrol snow drifting. provide shelter for live-
stock, Itnprove conditions for wildlife. and beautify the
home and countryside,

Although trees are not easily established in the county.
ohscrving the basie rules of tree culture can result in a
high degree of tree survival. Healthy seedlings of suitable
species that are maintained in good condition and prop-
erly planted in a prepared soil sife can survive and grow
well. They require care after planting if thev are to con-
ti 0 SHTvive,

,Q'i\'(‘S the relative vigor and expected height of
trees suitable for windbreaks in this connty at 20 years of
age, Detailed measuraments of trees wore taken on soils
of the major windbreak sunitability groups that ave in this
connty. Soils that have been placed in each group arve
listed in the deseription of the groups. The soils in each

*By James W. Cagm, Jr., forester. Soil Congervation Sotvice.
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Figure 22~Young farmstead windbreak, 2 to 3 years old, on a
Hastings soil. These eastern redeedars are properly eultivated
hetween the rows and will grow rapidly under excellent care.

group a = in their characteristies that affect tree
growth
Ratings in[able Hare based on observations of general
vigor and condition of the trees, A rating of excollent
inclicates that the trees are growing well. The leaves have
good color, there ave no dead branches in the upper part
of the erown, and there is no indication of damage by
Fungi or insects. A rating of geod indicates that the trees
are growing moderately well, There arve only o few dead
branches and some die-back in the upper part of the
erown, and there is slight indication of damage by fungi
or inseets. A rating of foir indicates that at least half of
thie trees hiave a signifieant number of dead branches in
the upper part of the erown and abont one-fourth of the
trees nre dend. The growth has slowed signifieantly. and
there are indieations of madernte damage by fungi or
inseets, A rating of poor indicates that the living trees
that remain have had severe die-back. more than one-
foneth of the trees in the stand are dead, and there arve
indications of severe damage by fungi or inseets,
Detailed mensnrements show that enstern redecdar and
ponderosa pine. both native to Nebraska, are the trees best
suited to nse in windbreaks., Both are rated high in sur-
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vival and vigor. They hold their leaves throngh the winter
and thereby give maximum protection when it is most
npede

m lso lists several broadleaf trees that are well
suited to nse in windbrenks in Adams County. The best
broadleaf trees are honeyloeust, green ash, hackberry, and
mulberry, Suitable shrubs ave lilac. bush honeysuckle,
American plum, and chokecherry. The windbreak study
showed that eastern redeedar ean be expected to grow
slightly less than 1 foot in height per year and that trees
can reach n mature height of 25 to 35 feet. Ponderosza
pine and broadleaf trees grow slightly faster and will
probubly be somewhat taller at maturity. -

Rate of growth in a windbreak varies widely with the
content of =oil moisture, Soil fertility, exposure, and ar-
vangement of species within the Pi:mting also have a
marked effect on growth, Some speeies grow more rapidly
than others. Some make an early, rapid growth but tend
to die young, This is sometimes true of cottonwood. Sile-
rinn elm and Russian-olive grow vigorously in their early
vears. They can, however, spread to arveas where they ave
not wanted and ean be short lived. Boxelder and :u:l]im'r'l;v
commonly freeze back in severe winters, and green ash is
susceptible to damage by borers. . )

A good windbreak needs to be designed to fit the soils
in which it is to grow, The intended purpose of tiwlplunt-
ing needs to be considered. Specific information on design,
cstablishment, and eare of windbreaks is available from
the Soil Conservation Serviee and the Extension Service
forester :iu*l'\‘ih;_" thie county.,

Windbreak suitabilily grouping

The soils of Adams County are grouped according to
characteristics that affect tree growth., The soil series
represented in the windbreak suitability groups are named
in the deseription of the gronp. but this does not mean
that all the soils of a given series are in a given group.
To find the names of all the soils in any group. refer to
the “Guide to Mapping Units” at the back of the survey.
Soils in a gronp produce similar growth and survival
under normal conditions of weather and eave. Following
is a1 brief deseription of the windbreak suitability groups
in Adams Connty.

Tanve 3. Relative vigor and estimated height of trees at 20 years of age on soils of the major windbreak suitability groups

Silty to clayey Sandy
Species - N
Helative Avop- Relative Aver-
vigor nge vigor nge
| height height
| | |
| Fr. Fi
Beoxelder . {0 nm Exeellent.. 24
Clottomwood . | Poor. By * (iood 48
Eastern redeednr. . .. | Execllent__ 20 | Exeellont_ . _ 20
Groenash__ _____. Chovoel 22 | Good_o-... 24
Hackberey Giontad 21 | Good____.. 21
Honevloeust . . Gond . . 26 | Cnnd ) 25
Ponderosa pine.. ... __ Fxecllent. . . 25 | Exeellont. 27
Rus=sian mulberry____ Foacoellent. . _ 20 | Exeellent. .. 15 |
Russinn-olive_ Fair__ 18 | Pair-_ ... 23
1

Verv sandy Moderately wot Shallow
s i S — - et
Relative Aver- | Relative | Avor- Itelative Aver-
vigor age vigor age vigor age
height height height
Fi. FL Ft,
Fair. . 17 | Exeellent__. I8 | Poor. o
Execllent. . 45 | Gond. _____ 52 | Poor.. 3]
Fxeellent. . 18 | Execollent.__ 18 | Execllont. 16
Ciood __ . __. 23 | Gond_... 21 | Poor. ——ea-- (8]
Falr. .. .__. 16 | Goodo. ... i Poor. e {1}
G . 10| Good______ 5] Poar_ . = n
Execllent_. . 26 | Poor. ) ) — . m
Cood ___ .. 17 | Excellont. 27 | Pooriceaa.- *)
Fair. __ . . 17| Poor e () Poor.. ... i

1 Sufficient data not available,
* Most of the trees are dead or dying.
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SILTY TO CLAYEY WINDBREAK SUITABILITY GROUP

This group consists of soils of the Anselmo, Butler,
(Cass, Coly, Crete, Greary, Hall, Hastings, Hobbs, Holder,
Hord, and Kenesaw series; the Hastings series, thin solumn
variant; and Spoil banks, These are deep, nearly level to
steep soils and land types on uplands, stream terraces,
and bottom lands. They have a loam to silty clay loam
surface laver. Their subsoil and nnderlying material are
mainly silt Toam to silty elay loam, but Anselmo and Cass
soils have a fine sandy loam subsoil and Butler and Crete
soils have a claypan subsoil. Permeability is moderately
rapid to slow, and available moisture capacity is moder-
ate to high.

These soils and land types generally provide good sites
for planted trees, and the survival and growth of suitable
species are good. Drought and competition from weeds
and grasses for moisture are the principal limitations.
Water erosion is a hazard in gently sloping to steep areas.

Trees and shrubs suitable for planting are—

Conifers: Rastern redcedar, ponderosa pine,
Rocky Mountain juniper, Austrian pine, and
Scoteh pine.

Tall broadleaf trees: Hackberry, honeylocust,
bur oak, green ash, and boxelder.

Low broadleaf trees: Russian mulberry.

Shrubs: Lilac, cotoneaster, honevsuckle, choke-
cherry, and American plum.

SANDY WINDBREAK SUITABILITY GROUP

This group consists of soils of the Anselmo, Cass.
Hcersh, Tonavale, Thurman, and Valentine series. These
deep, nearly level to moderately sloping soils are on up-
lands, stream terraces, and bottom lands. The surface
layer is fine sandy loam to loamy fine sand. The subsoil
and underlying material range from fine sandy loam to
fine sand. Permeanbility is moderately rapid to rapid, and
available water capacity is moderate to low.

These soils are suited to windbreak plantings if soil
blowing is controlled by maintaining strips of sod or other
vegetation between the tree rows, Cultivation generally
nceds to be restricted to the tree rows. Drought and com-
petition from grass and weeds for moisture are limita-
tions. Water erosion ean be 1 hazard in sloping areas,

Trees and shrnbs suitable for planting are—
Conifers: Eastern redcedar, Rocky Mountain
juniper, ponderosa pine, Austrian pine, and
Scotch pine.

Tall broadleaf trees: Honeylocust and green
ash.
Low broadleaf trees: TRussian mulberry and

boxelder.
Shrubs: Lilae. cotoneaster, skunkbush surmac,
and American plun.

VERY SANDY WINDBREAK SUITABILITY GROUP

Valentine loamy fine sand, rolling, is the only soil in
this gronp. This is a decp, excessively drained soil on
uplands. The snrface layer is loamy fine sand, and the
11’1_1(191'Iying material is fine sand. Slopes range from 3 to
17 pereent. Permeability is rapid, and available water
capacity 1s low,

This soil is so loose that trees need to be planted in
shallow furrows and not cultivated. Young seedlings can
be damaged by high winds and be covered by drifted sand.

Trees suitable for planting are—
Conifers: Tastern redeedar, Rocky Mountain
juniper, Austrian pine, Scotch pine, and pon-
derosa pine.

SHALLOW WINDBREAK SUITABILITY GROUP

Aeadin sandy loam is the only soil in this group. This
is an excessively drained soil on stream terraces. The sur-
face layer is sandy loam that grades to coarse sand and
gravel at a depth of 10 to 20 inches. Slopes range from
0 to 3 percent. Permeability is rapid, and available water
capacity is low.

A limited rooting zone and a low available water ca-
pacity are the main limitations on this site, Planted trees
are damaged by drought in most yvears.

The only tree suitable for planting is castern redcedar.

MODERATELY WET WINDBREAK SUITABILITY GROUP

This group consists of soils of the Alda, Cass, Fillmore,
IHobbs, Lex, Platte, and Fusco series. These soils are in
upland depressions or en bottom lands. They are wet be-
cause of a high water table or becanse they are flooded for
short periods. The surface layer is mainly loam or silt
loam, and the subsoil and underlying material range main-
ly from fine sandy loam to silty clay loam. Fillmore soils
have a claypan subsoil, Lex and Alda soils have coarse
sand and gravel at a depth of 20 to 40 inches, and Platte
soils have coarse sand and gravel at a depth of 10 to 20
inches, Permeability is moderately rapid to slow. Available
water capactty is low to high.

These soils and land types are well snited to windbreak
plantings if the species of trees are those that can toler-
ate occasional wetness. Tstablishing trees and cultivating
between the rows can be difficult in wet years. The abun-
dant and persistent herbaceous vegetation that grows in
the trec rows is a management concern because it com-
petes with the trees,

Trees and shrubs suitable for planting are—
Conifers: Tastern redcedar and Austrian pine.
Tall broadleaf trees: Tloneylocust, green ash,

castern cottonwood, golden willow, and white
willow,
Low broadleaf trees: Russian mulberry.
Shrubs: Red-osier dogwood, buifaloberry,
chokecherry, and American plum.

UNDESIRABLE WINDEREAK SUITARBILITY GROUP

This group consists of Scott silt loam, Breaks-Alluvial
land complex, Marsh, Riverwash, Rough broken land,
loess, and Silty alluvial land, This soil and these land types
have a wide range of texturc. They are too wet or too steep
for the satisfactory cstablishment of trees.

The soil and land types in this group generally are not
suitable for planting windbreaks of auy kind, because of
unfavorable qualitics and charvacteristics. Some areas can
be used for recreation and wildlife plantings of tolerant
species of trees and shrubs if they ave hand planted or if
other special approved practices ave used.
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Use of the Soils for Wildlife and Recreation °

Wildlife management requives a knowledge of solls and
the kinds of vegetation they are capable of producing.
The kind, amonnt, and distribution of vegetation largely
determines the kind and amount of wildlife that can be
produced and maintained.

Soil fertility and other characteristics, such as topog-
raphy, affect the number of wildlife an area can carry.
Fertale soils generally produce more wildlife. Water
drained from such soils generally produces more fish than
that from mmfertile soils.

Topography aflects wildlife through its influence on
how the soils can be used. Rough, steep soils present haz-
ards to livestock, and they are Impractical to cultivate
for crops. Tlndisturbed vegetation on these sites iz valu-
able for wildlife, and where such cover is lacking, it com-
monly can be developed.

Permeability and the rate of water infiltration are
important soil characteristics in constructing ponds for
fish and developing and maintaining wetland habitat for
waterfowl. Marsh areas are suited to the development of
aquatic and seminguatic hahitat for waterfowl and some
gpecies of furbearers.

Those soils that have the largest wildlife population
do not rate highest on their potential for producing wild-
life. The reason is that the better soils for farming are
Intensively managed for maximum crop vields rather
than for wildlife. Table 4 shows by soil associations the
potential for producing wildlife habitat. The ratings of
good, fair, poor, and very poor take into account the soils
that are present and their characteristics with respect to
potential for producing the kind of vegetation needed for
wildlife habitat,

The Hastings-Holder association, the Hastings-Crete
association. and Crete-Hastings association provide some
of the hest habitats for pheasants in Adams County.
Grain sorghum. corn, wheat, and alfalfa provide an exeel-
lent supply of food for this species, and wheat provides
nesting areas that are gencrally undisturbed until after
the peak of the pheasant hateh has passed.

Topography in the Hastings Crete association and the
Crete-Hastings association 1s nearly level and gently
sloping. Thus, odd areas snitable for prodneing perma-
nent wildlife cover are scarce. Fields generally are large.

"By Javes W. Carr, forester, Soil Conservation Service.

As a rvesult, good interspersion of different habitat types
ig lacking. Soils of the Iastings-Ilolder association have
steeper slopes and, therefore, a better interspersion of
hahitat types. The Crete-Tastings association includes
arcas of Scott soils. These poorly drained soils in upland
depressions provide sites in which to create or improve
shtallow water arcas as habitat for waterfowl, furbearers,
and other wildlife, '

The Valentine-Thurman and the Anselmo-Meadin
associntions are limited in size and are important primar-
ily for wildlife that require a grassland type of habitat.
Productions of crops on the better soils provides a food
supply of waste grain for some species of wildlife. Where
the nature of the soil and topography is such that crops
cannot be grown or eatfle grazed, natural vegetation pro-
vides good wildlife habitat. Most of the Valentine-
Thurmuan association is in native grass and is used for
cattle prazing. Proper use of this grassland is important
to wildlife. Where these soils are used within their capa-
bility, cover is produced that is valuable for wildlife.

The Little Blue River in the Hord-Cass-ITobbs assaci-
ation provides an important fishery. Catfish, bulhead, and
arp grow here, Wooded tracts along streams on bottom
lands provide habitat for deer, bobwhite quail, squirrel,
and cottontail vabbit, This soil association is also mhab-
ited by furbearers, such as mink., muskrat, and heaver,
that require water. Although water is sometimes scarce
for these furbearers, habitat is abundant for other fur-
bearers. such as raceoon. epossum, and covote, Water and
marsh areas arve also used by waterfowl, chicfly during
their migration periodsin spring and fall.

Becanse so much outdoor recreation is conneeted with
water sports, the Little Blue River offers possibilities for
recreation developments. Unfortunately, the soils near the
river are among the poorest in the county for building
sites or for developing outdoor reereation activities. Poor
drainage and the hazard of flooding are some of the lim-
itatioms that need to be considered when developing recre-
ation sites,

The ITolder-Geary-Coly assoeiation and the Kenesavw-
('olv association provide a varied topography. Much of
the area in these assoeiations is rough and rolling and
provides wond sites for coustrueting dams and creating
ponds, Some of these ponds ave sultable for prodneing
fish. but the wmount of clay held in suspension in the
water often creates management, problems.

TasLe 4.—Potential of s0il associations for producing elements of wildlife habitat

Soil association

Potential for producing—

Woody plants

Herbaccous plants

Grain and seed crops Aquatic habitat

Anselmo-Meadin____________

Crete-Hastings. . _________ Fair . _____ .. . . Good_ __
Hastings-Crete_____________. Fajeo .o __________ Good. ._
Hastings-Holder____________ Fair______ ... i Good___
Holder-Geary-Coly__________ Fair. . ____ Good_ ..
Hord-Cass~-Hobbs. _.________| Good_.________________ Good___
Kenesaw-Coly_ .. __________ Fair_ . Good___
Platte-Lex-Alda_____________ Good._________________ Good___
Valentine-Thurman__.___.___ Fair . ___.. Good_ ..

Yery poor.

Good to poor_ __ .. ____
Fair to very poor.

Good to poor_ .. ______

_______________ Good____ _.__.._____.._| Yery poar.
_______________ Good. .. _..._______| Very poor.
,,,,,,,,,,,,,,, Good.___.__.____.._._.| Very poor.
,,,,,,,,,,,,,,, Good to very poor__._.._| Very poar.
_______________ Good._ . _._____________.| Yery poor,
_______________ Good to very poor______.| Fair.

Good to very poor-______| Yery poul.
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The topography of the Holder-Geary-Coly association
provides odd areas of natural vegetation in various stages
of plant succession that supply both food and cover. The
production of wheat and alfalfa in relatively small fields,
interspersed with pasture and wooded draws, further en-
hances the value of the habitat of this association for
quail. Much of this association is in native grass because
of the steepness of slopes. Proper use of the native grass-
land, as well as the introduced pastures for grazing live-
stock, are important to wildlife here. The important game
animals include deer, bobwhite quail, pheasant, and cot-
tontail rabbit.

Another fishery in Adams County is in the Platte-Lex-
Alda association along the Platte River. Channel catfish
are the most important species of fish in the Platte River.
Woodland along the bottom lands in this association pro-
vides food and cover for a number of nongame and
game species. The latter inelude deer. bobwhite quail,
pheasant, squirrel, and cottontail rabbit. Furbearers,
such as mink and muskrat, also inhabit this area. Marshy
areas in this association and the river channels are used
by waterfowl, mainly during spring and fall migrations.

Wildlife is a product of soil and water, and each indi-
vidual area has a certain capacity for the production of
this resource, which is dependent on the habitat provided.
For grasslands that are put into crop production, there is
a loss of cover for some kinds of animals, In turn, an
tmproved food supply is made available for others.

Where trees and shrubs are planted for field and farm-
stead windbreaks, another requirement of some species of
wildlife is met. Clonstrnction of farm ponds can provide
additional opportunities for improving habitat for wild-
life. Herbaceous and woody plantings around ponds sup-
ply cover for wildlife, and property stocking and manage-
ment can produce sustained crops of fish annually.

Some arcas arc better suited to wildlife production
than to production of other crops. By protecting addi-
tional natural cover or by establishing needed eover, con-
ditions can be improved for the prodnetion and mainte-

nm}y wildlife species.
shows the general requirement of important
game speeies in Adams County for certain kinds of vege-

tation. The kinds of veeetation rated high or medinm are
considered essentinl hubitat for the speeified kind of game
species. Table 4 gives the potential of the soil associations
for producing these various kinds of vegetation.

SURVEY

Developing habitat for wildlife requires proper loca-
tion and distribution of vegetation. Technical assistance
in planning wildlife developments and determining which
species of plants to use can be obtained from the Soil
Conservation Service in Hastings, Nebraska. Additional
information and assistance can be obtained from the
Nebraska Game and Parks Commission, the Bureau of
Sport Fisheries and Wildlife, and the Federal Extension
Scrvice. The Soil Conservation Service provides technical
assistance in the planning and application of conservation
practices for developing outdoor recreation facilities.

Engineering Uses of the Seils °

Some soil properties are of special interest to engineers
because they affeet the construction and maintenance of
highways and roads, airports, pipelines, building founda-
tions, facilities for storing water and controlling erosion,
and systems for irrigating and draining soils and for
disposing of sewage.

Among the properties most important to engineers are
soil texture, permeability. shear strength, plasticity, re-
action, compaction characterstics, and available water
capacity. Also important are relief, depth to the water
table, and depth to bedrock or to sand and gravel. Such
information 1s made available in this subsection. Engi-
neers ean use it to—

1. Aid in selecting possible sites for industrial, busi-

ness, and residential construction and for recrea-

tion areas,

Select preliminary routes for highways and for

ground utilities and routes to airport sites.

Determine possible sites for drainage systems,

farm ponds, irrigation systems, and for disposing

of sewage and runoff from feedlots.

T.ocate sources of borrow materials for highway

cmbankments and for highway subbase, bage, and

surface courses,

5. FEvaluate drainage areas and volumes of surface
water runoff for bridge and culvert design.

*By Joun H. Overire, area engineer, and Larry G. Bagon, soil
scientist, Soil Conservation Service, assisted by Rosert J. FRED-
RICKSON, rivil engineer, Soil Conservation Serviee, and WILLIAM
J. BRaumsey, Divigion of Materials and Tests, Nebraska Depart-
ment of Roads.

TABLE 5.— Relative importance of specified kinds of vegetation for important game species

[Absence of entry means not applicable)

Kinds of vegetation and their importance

Wildlife specics Woody plants

Herbaceous plants Grain and sced crops

Food Cover Food Cover Food Caver
Bobwhite quail_______________ Low___________ High.__________ Migh. . _______ High_ ._________ High._ __.______ Low
eer_ L __._._ Migh_..________ | High .. _____ | J Low_ . _____ High ________._ Law
Phepsant____________________ Low___________ | High. ... Tigh. . _______ High . .. High. . ______ High
Waterfowl_____ . ____ N U A High.?

! Medinm for white-tailed deer; high for mule deer,

* For dabbling ducks and geese, principally in spring and fall.
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6. TFstimate the type and amount of maintenance for
structures and vegetation.

7. TEstimate the possible corrosion of underground
structures.

The engineering interpretations reported here do not
eliminate the need for detailed field investigations at the
site of specific engineering works. This is particularly
important in works involving heavy loads and where ex-
cavations are decper than the depths of layers here re-
ported. The estimutes generally are to a depth of b fcet,
and interpretations normally do not apply to greater
depths.

Small areas of other soils may be included in the map-
ping units. These inclusions could be important in engi-
neering planning, The soil map is ugeful in planning
foundation investigations and indieating the kinds of
problems that may be expected. The soils of Adams
County arc so deep that bedrock does not affect their use.

Some of the terms in this soil survey are those used by
soil scientists and are defined in the Glossary. AMost o
the information about engineecring is given in

an

Engineering classification systems

Soils are classified in order that people can communi-
cate in common terms. Two systems of soil classification
widely used for engineering purposes are deseribed in the
paragraphs that follow. The relationship between these
two classification systems and the textural classification
us U.S. Department of Agrienlture is indicated
n

{1 ; >

AASTIIT classification—The American Association of
State Highway Officials (AASIIO) (7) has developed
a classifieation based on the field performance of soil
material. Tn this system seven groups of soils are classified
on the basis of field performance. The gronps are classi-
fied from A-1 {sand and gravel having high bearing
apacity) to A7 (soils having low hearing capacity when
wet). Soils in the A-1, A-2, and A-3 groups arc mostly
sand and gravel mixtures; those in the A—4 through AT
groups are mostly silt and clay mixtures. A sand. silt, and
clay soil is further classified by identifying the silt and
clay parts. Thus, an A-2-4 so1l is an A-2 sand with an
A—4 type of silt-clay mixture included.

The probable performance of the soil on the site is
indicated by a group index number. The group index
number, shown in parentheses in table 6, ranges from 0
to 20 and is a rating of field performance of the soil.
Thus, a soil classified as A-2-4 (0} is onc of the best for
highway construetion. A soil having a gronp index num-
ber of 20 is one of the least desirable for highway loca-
tion or construction. )

The Nebraska Department of Roads uses a gronp index
of —4 to 82 instead of 0 to 20. This enlarged group index
bracket. allows plastic and nonplastic. fine-grained soils
occurring in sands to be evalnated and the effect of a high
content of clay (group index greater than 20) to he de-
tormined.

inified olossification.—Many engineers, including those
with the Seil Conservation Service, Burean of Reclama-
tfon‘ and Corps of Engineers, nge the Unified classifica-
tion {7027, Soils are classified generally as coarse grained,
fine grained. and organic or peat, '

IFine-grained soils are classified according to plasticity
charnctoristies. Coarse-grained soils are classified pr1-
marily according to gradation, and organic solls are
classified according to odor and plasticity change after
ovendrying.

In the Unified system, combinations of letters are used
to identify soil materials and certain properties: G is
used for gravel, S for sand, C for clay, M for silt, W for
well graded, I for poor graded, L for low liquid limit,
and H for high liquid limit.

Two letters are combined to classify the soil; for ex-
ample, SP is a sand that is poorly graded, CL 18 a clay
having low plasticity, and GC is a mixture of gravel and
clay. There are 12 possible inorganic classifications and
three possible organic classifications. Organic (OL and
OH) and peat ((}]J_t_’ﬁl soils are uncommon in Nebraska.

In(tables 6 hn the soils of Adams County are clas-
sified as S, SW, SP-SM, SP-SC, SM, SC, ML, ML-CL,
CL. and CIL Soils that have borderline characteristics of
two classifications are given a dual classification; for
example, ML-CL.

Engineering lest data

[Table 6shows engineering test data for several soils in
Adams County. These soils represent some of the most
extensive soils in the county; they make up about 47
percent of the total acreage. The tests were made by the
Division of Materials and Tests, Nebraska Department
of Roads. according to standard procedures of the Amer-
ican Association of State ITighway Offieials.

Each soil listed in table 6 was sampled at only one lo-
cation, and the data given for the soil are those at that
Tocation. From one location to another, a soil can differ
considerably in characteristics that affect engineering.
Even where solls are sampled at more than one location,
the test data probably do not show the widest range in

characteristics.
The engincering classifications in fable 6]are based on
data obtained by mechanical analysis and on tests to de-

termine the liquid limit and plastic limit. The mechanical
analysis wus made by a combination of the gieve and
hvdrometer methods.

Tests for lignid limit and plastic limit measure the
offect of water on the consistency of the soil material. As
the moisture content of a clay soil is increased from a
dry condition. the soil changes from a solid to a plastic
state and then to a liquid state. The plastic Timit 1s that
moisture content. expressed as a percentage of the oven-
drv weight of the =o1l, at which the soil passes from a
solid to a plastic state. The Tiguid tmit is that moisture
content at which the soil passes from a plastic to a liquid
state. The plasticity index is the numerical difference in
percent moisture between the liquid limit and the plastie
limit. Tt indicates a range of moisture content within
which soil is considered to be plastic. Some silty and
sandy soils are nonplastie, which means they will not
become plastic at any moisture content.

Engineering properties of the soils

n oil properties significant to engineering are
estimated. For detailed information abont the soils. refer
to the section “Deseriptions of the Soils,” and for infor-
mation about geology, to the section “Formation and
(Massification of the Soils.”
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TABLE 6.—Engineering

{Tests performed by the Nebraska Department of Roads in aceordanco with

Boil name and location Parent material Report No. Depth from
surface
Butler silt loam: Inches
0.25 mile N. and 100 feet E. of SW. carner sec. 5, T. 8 N., R. 10 W, (Modal) .| Peoria loess. S68-2119 G-13
' 8968-2120 15-28
368-2121 44-72
Cass loam, oceasionally Aooded: _
0.35 mile N. and 70 feet E. of SW. cornersec. 10, T, 5 N, R. 11 W. (Modal).| Alluvium. B868-2101 0-6
S68-2102 15-30
S68-2103 38-47
Hastings silt loam:
0.40 mile . and 50 feet 8. of NW, cornersee. 15, T. 6 N, R. 11 W. (Modal)_| Peoria locss. S68-2107 0-3
i 368-2108 14-21
: S68-2109 41-72
Hobbs silt loam:
0.15 mile 5. and 100 feet . of NW. corner of NE. quarter see. 33, T. 7 N, R. | Alluvium. S68-2110 -7
11 W. (Modal). S68-2111 15-23
B68-2112 45-72
Holder silt loam:
0.30 mile N. and 100 feet . of 8W. corner sce. 9, T. 7 N., R. 11 W, (Modal). Peoria loess, S68-2116 0-6
SB68-2117 14-23
S68-2118 38-72
Molder sitty elay loam:
0.30 mile N. and 400 feet W. of SE. corner see. 17, T, 5 N., k. 10 W. (Modall.| Peoria loess. 968-2113 0-5
§68-2114 o-13
868-2115 26-72
Hord =ilt loam, terrace:
300 feet 5. and 58 feet W. of NE, eorner sec. 15, T.5 N, . 11 W. (Modal)-. Alluvium. S68-2104 6-15
B6BE-2105 15-30
568-2106 30-72
Kencsaw gilt loam:
0.40 mile N. and 140 feet E. of SW. corner sec. 27, T. 7 N., R. 12 W. (Modal). Losss. S568-2098 06
H68-2099 16-28
8682100 28-72

Valentine loamy fine sand: ) _
75 feet W.and 125 feet N. of S8E, corner sec. 19, T. 6 K., R. 12 W. (Modal)__ Eolian sand.

S568-2096 g—

3
868-2097 12-72

! Mcchanical analyses according to AASIO Designation T 88-47{1). Resnlts by this procedure frequently may differ somewhat
from results that wouid have been obtained by the soil survey procedure of the Soil Conservation Serviee (SCs). In the AASITO procedure,
the fine material is analysed by the hydrometer methnd and the various grain-size fractions are caleudated on the basis of all the material
including that coarser than 2 millimeters in diameter. In the SCS 201l survey procedure, the fine material is analyzed by the pipetie method
and the material coarser than 2 millimeters in diameter iz exeluded from calealations of grain-size fractions. The mechanical analyses used
in this table arc not suitable for use in naming textural classes for soil,
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test data
standard proeedures of the Ameriean Association of State Highway Officials (AASHO)]
Mechanieal analysis t—
(lassification
Percentage passing sieve— Percentage smaller than—
i . Liguid Plasticity
| limit index
No. 10 | No. 40 No. 60 - No. 200 0.056 0.02 0.005 0.002 AASTIO 2 Unified *
(2.0 (042 {0.25) (0.074 mmn. mm. mm. mm. |
mm.) | mm.) mm.) . mm.} ‘
' _ ‘ . __i
i Pet.
_________ 100 98 95 84 40 24 20 - 30 7 I A-4(8) MI-CL
100 99 93 96 89 71 hd 48 a9 34 | A-T-6(20) CH
ST 100 a8 91 50 27 20 i8 13 | A-6(D) ML-CL
100 ¢ 99 ! 97 81 70 43 24 19 30 10 | A-4(8) CL
_________ : 100 99 69 41 20 12 10 23 1| A-4(7) MI
_________ [ 100 91 80 45 : 22 17 33 11 | A-4(8) ML-CL
___________________ 100 a9 o1 50 29 24 33 11 | A-6(8) ML-CL
___________________ 100 99 a3 66 ¢ 45 39 56 32 | A-T-6(19) CIl
___________________ 100 99 92 54 _ 29 20 38 14 | A-G{10) MTL-CL
,,,,,,,,,,,,,,, R 106 99 a3 48 26 21 34 11 | A-6(8) ML-CL
_______________ R 100 98 88 47 25 20 34 10 | A-4{8) ML-CL
_____ R 100 98 85 ! 76 36 20 19 27 6 | A-4(8) ML-CL
___________________ 100 99 92 46 26 23 33 10 | A-4(8) ML-CL
,,,,, O 100 98 91 61 a8 3 49 25 | A-T--G(16) CL
,,,,,,,,,,,,,,, —_— 100 99 93 45 22 15 34 9 | A% MI-CL
,,,,,,,,,,,,,,,,,,,, 100 a8 92 55 39 33 : 46 21 | A-T-6{14) ML-CL
_________________ o 100 99 92 60 36 31 . 46 | 22 | A-6-7(14) CL
_________________ . 100 99 94 52 24 16 36 : 12 | A-6(9) ML-CL
,,,,, ____5 100 99 92 . 51 46 25 20 36 14 | A-6(1DY CL
,,,,,,,,,,,,,,, - 100 a8 - 81 61 a5 29 42 19 1 A-7-6(12) - CL
,,,,, FE T 100 a7 89 53 29 21 36 14 A-B(10) . CL
e 100 99 98 - 92 44 24 14 32 §  A-4(8) ML-CL
___________________ 100 99 94 50 27 21 36 13 A-6(9) ML-CL
_________ 100 a9 | 98 93 02 24 16 35 12 A-6( ML-CL
,,,,,,,,, 100 82 18 14 10 A 14 ) i4) A—2-4(0) SM
100 96 71 7 4 4 4 4 (+) {4 A-B(O) SP-8M

* Based on Standard Specifications faor Highway Materials and Methods of Sampling and Testing (Pt. 1, Ed. 8):  The Classification
of Snils and Soil-Aggregale Mixtures for 1lighway Construetion Purposes, AASIIO Designation M 145-49.

3 Based on the Unified Soil Classifieation System, Military Standard No. 6193, Dept. of Defense, June, 1963, SCH und BPR have
agreedl\that]all soils having plasticity indexes within 2 points of A-line are o be given a borderline classification, such as ML-CL.

4 Nonplastic.
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TaBLE 7.—Estimated soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
referring to other series that appear in the first eolumn of thiz table.

Depth to— (Classification
Depth from
Soil series and map symbols surface of
Seasonal Sand or typical profile
high mixed sand Dominant USDA texture
water table and gravel
Feet Feet Inches
AMda. oo ____._ 2-6 2-3 0-13 | Loam_ ... ___________
Mapped only in an undifferentiated group with 13-26 | Fine sandy loam. ___.___
Lex soils. 26-60 | Sand and gravel________.
Anselmo:
AN, 2ANnA . 6-10 236 0-10 | Fine sandy loam________
‘ 10-30 | Fine sandy loam_____.__
30-60 | Sand_.___________.._.__
A L iiia__ 6-10 2 5-8 0-12 { Loam_______._____.__.
12-26 | Fine sandy loam________
26-60 | Fine sandy loam________
Breaks-Alluvial land complex: By,
Properties too variable to be estimated.
Butler: Bu... ... .. _____..___ =10 =10 0-15 | Silt loam____.____..._.__
15-44 ! Siltyelay_______________
44-60 Siltloam___________.___
Cass: ;
S .l 6-15 23-6 0-8 : Fine sandy loam..__..__
8-30 | Fine sandy loam_______.
30-60 . Stratified.
Cm, 20m e ____ 6-15 15-8 0-8  Loam__________________
5-30 | Fine sandy loam________
30-60 | Stratified.
Coly: CbC,CbD_______ L ___ > 10 =10 0-5  Siltleam....__________.
560 | Siltloam._.._________.._
Crete:  Ce. . >10 > 10 0-11 | Silt loam_____.___.____.
; 11-26 | Silty clay_ . __________.
26-60 | Biltleam_______________
Fillmore: Fm____ . ____ . _________ >10 =10 0-15 | Siltleam_______________
15-56 ' Silty clay______________
56-60  Siltloam. ____._.._____
Geary: :
GsB. GsC, GsE__ . =10 =10 0-10 © Siltloam___ . __
10-43 | Silty clay loam.____.____
43-60 . Silty clay loam_.________
GeB2, GeC2.___ ... >10 =10 0-6 ; Silty elayloam__________
6-26 : Silty elay loam__________
26-60 | Silty clay loam_____.____
Hall: Ha__________ .. ... 10-20 10-20 0-14 | Siltloam_______________
14-42 | Silty elay loam__________
42-60 | Silt leam____ ... __..._ :
Hastings: Ms, HsA____ . 10 =10 0-11 | Silt loam___________.._
11-41 | Heavy silty clay loam____
41-60 | Silt loam___ ... ___.___
Hastings, thin solum variant: 2Hs_________.___________ =10 =10 0-7 ¢ Silt loam_____ I
: 7-22 | Heavy silty clay loam____
22-60 | Silt loam_._.___________
*Hersh: HmB, HR_____.__ ... ‘ =10 2 5-8 0-8 | Fine sandy loam___ .____
For Kenesaw part of HR, see Kenesaw series. . 8-60 | Fine sandy loam. _______

Ree footnotes at end of table,
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significant to engineering

such mapping units may have different properties and limitations, and for this reason it is necessary to follow earefully the instruetions for
The sign > means more than; the sign < means less than]

I Percentage less than 3 inches |
Classification—Continued passing sieve— |
Material Available
1 i finer than Permea- water Shrink-swell
i No. No. No. No. 0.002 bility capacity potential
TUnified ! . AABHO! 4 .10 40 200 min. :
: 47 1 (2.0 (0.42 ' (0.074
mm.) mm.) mm.) mimn.)
Pereend TInches per Inches per
hour inch of soil
CL or ML A4 90-100 | R3-100 | 70-95 3176 3-10 0. 6-2.0 0.20-0. 22 | Low.
SM or ML A-4 100 | 90-100 | 70-98 36-55 3-10 2.0-6.0 0.15-0. 17 | Low.
SP-SM, SP,or | A1 80-100 | 60-100 | 5-40 0-10 05 =20 | 0.02-0.04 | Low.
SW
SM or ML A4 100 | 98-100 | 70-98 36-55 10-18 2,0-6. 0 0. 16-0. 18 | Low.
SM or ML A4 100 | 98100 | 70958 3655 7-12 2 0-0. 0 0. 15-0. 17 ° Low,
SM, SW, or 8P .| A-3, A-2, or 100 | 98-100 | 36-95 3-20 0-12 6. 0-20. 0| 0. 05-0. 07 | Low.
A-1
CL or ML A—4 or A-D 50-100 | 85-100 | 31-95 51-75 10-27 0.6-2.0 0. 20-0, 22 | Low.
SM or ML A4 90100 | 99-100 | 70-98 36-55 7-12 2.0-6.0 0. 15-0, 17 | Low.
SM or ML A—4 90-100 | 90-100 | 70-98 36-55 : 7-12 2.0-6.0 " O 14-0. 16 | Low.
ML er CL A4 or A6 . 100 , 98-100 | 95-100 1827 I 0,620 0. 22-0. 24 | Moderate.
CII A-T i ______ 100 ¢ 99-100 | 96-100 40-55 0. 06-0. 2 0, 11-0. 13 | High.
MT. or CL: A-6 L. __ 100 : 98-100 | 90-100 18-27 i 0.6-2.0 (. 20-0, 22 | Moderate.
SM or ML A4 |l ____ 100 95-100 | 36-55 10-18 2.0-6. 0 0. 16-0. 18 | Low.
ML, SM, or A-4 L ______ 100 70-100 | 36-70 7-20 2. 0-6. (. 15-0. 17 | Low.
SM-8C :
CL or ML Ador A6 |______._._ 100 l 70-95 ' H1-85 10-27 0.6-2.0 0. 20-0. 22 | Low.
ML, 8M, or A4 L __ 100 70-100 36-70 7-12 2.0-6.0 0. 15-0. 17 | Low.
SM-8C
ML or CL Ador A6 | ______ ! 100 | 98-100 | 95-100 18-27 0.6-2. 0 0. 22-0.24  Low.
ML or CL CAdor A6 |_______._ 100 | 98100 | 95-100 18-27 0.6-2.0 0. 20-0. 22 | Low.
ML or CL A—6 or A4 100 . 100 | 98-100 | 95-100 18-27 0.6-2. 0 0, 22-0. 24 | Low.
CH C AT IR 100 | 99-100 | 98-100 40--52 0. 06-0. 2 0. 11-0. 13 | Tligh.
ML or CL PA-6or A4 100 100 | 38100 | 95-100 1827 0.6-2.0 0. 20-0. 22 | Modcrate.
ML or CL A-4 or A6 100 100 | 97-100 | 95-100 18-27 0. 6-2.0Q 0.22-0. 24 | Low to moderate.
CH CA-T |l 100 | 98-100 | 97-100 40-55 0. 06-0. 2 0. 11-0. 3 | High.
M1 or CL ‘ A—4 or A-6 100 100 | 97-100 | 95-100 18-27 0.6-2. 0 0. 20-0. 22 | Moderate.
CL or ML ‘ A-6 100 100 | 98-100 | 90-100 18-27 0.6-2. 0 (. 22-0. 24 | Moderate. ]
CL A-7 or A-G 100 100 | 98100 | 95-100 27-35 0. 20-0. 6 0. 18-0. 20 | Moderate 1o high.
CL A-7 or A-6 100 100 | 98-100 | 95-100 27-35 0. 20--0. 6 0. 18-0. 20 | Moderate. .
CL A-7 or A6 100 100 | 98-100 | 95-100 27-35 0, 20-0. 6 0. 21-0. 23 | Moderate to high.
CL A-T or A-6 100 100 | 95-100 | 95-100 735 0.20-0. 6 0. 18-0. 20 ' Moderate to high.
CL . A-Tor A-6 100 . 100 | 98100 | 95-100 27-35 0. 20-0. 6 0. 18-0, 20 1 Moderate.
ML or CL A-B or A-4 100 1000 | 97-100 | 95-100 18-27 0.6-2. 0 0. 22-0. 24 ' Moderate.
CL A-6 or A-7 . 100 100 | 97--10¢ : 97-100 27-34 0. 2-0. 6 0. 18-0. 20  Modcrate.
ML or CL A6 or A-4 100 100 | 97-100 - 95-100 18-27 0.6-2. 0 0. 22-0. 24 : Low.
ML or CL A-6or A4 100 160 - 97-100 | 95-100 18-27 0.6-2.0 0. 22-0, 24 Low to mﬂdcrq,te.
CH or CL A-T or A-6 100 100 : 98100 : 98-100 33-42 0, 2-0. 6 0. 18-0. 20 Modcerate to high.
ML or CL: A6 or A-4 100 100 i 97-100 | 95-100 18-27 0.6-2.0 (. 20-0. 22 | Low to moderate.
MI or CL A-G 100 100 | 57-100 | 95-100 18-27 0.6-2 0 0. 22-0, 24 Low to maoderate.
CH or CL A-7or A-6 100 100 | 99-100 | 98-100 33-42 0.2-0.6 0. 18-0, 20 | Moderate to high.
ML or CL A6 100 100 | 95-100 | 90-100 18-27 0.6-2. 0 0. 20-0. 22 | Low.
- 8M or ML A4 100 100 | 85-180 | 36-55 3-18 2.0-6. 0 0. 16-0. 18 | Low.
¢ BM or ML A4 100 100 | 85-100 i 36-55 3-18 2. 0-6. 0 0. 13-0. 15 | Low.
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TarpLE 7.—Estimated soil properties

Depth to— Classification
f Depth from
Soil =eries and map symbols surface of
Seasonal Sand or typical profile
high " mixed sand Dominant USDA texture
water table ! and gravel
{
Feel Feet Inehes
Hobbs: Hv, 2Hb e 8 10-50 >10 0-45 | Silt loam_______________
45-60 | Silé loam__.____________
Holder:
Hg, HgA, HgB, HgB2, HgC___________________ >10 ~>10 0-10 | Silé loam_______________
10-30 | Light silty clay loam_____
30-60 | Silt loam_ . . ______
HgB3, HeC3_ ... 10 > 10 0-5 Silty clay loam. _._______
5-19 | Silty clay loam_._ ... __._
19-60 | Silt loam. - ______. e am
Hord: Hd, 2Hd, 2HdA_ . 10-20 6-20 0-15 | Silt loam__ . _________
15-50 | Silt loam_ .. ______
50-60 | Silt loam_ _______.______
Inavale: ]
|G . 5-20 z2y-2 0-12 : Loamy finesand__.____._
12-60 | Finesand_._ . ___________
I U 5-20 2 i-2 0-12 | Fine sandy loam________
12-60 | Finesand___ _______.____
Kenesaw: Ks, KsA, KsB, 2Ks__________ . ___.___ =10 z 5-20 0-8% Silt loam_______________
8—60 ; Kilt loam________.._____
*Lex: LA._.___ L _________ 2-6 1 2-3 0-9 Silt loam_ - _____.__..
For Alda part, see Alda series. : 9-22 | Silt loam_ . ... __..__
22-60 | Coarse sand and gravel___
Marsh: M, ’
Properties too variable to be estimated.
Meadin: Ms____________________ . . ____ 15-50 1-2 0-9 | Sandy loam_______._____
9-60 | Coarse sand and gravel__.
Platte: Pt_________ L _____ 2-6 1-2 0-16 | Loam__ .o ______._._
16-60 | Coarse sand and gravel.__
Riverwash: Rw.
Properties too variable to be estimated.
Rough broken land, loess: RB.
Properties too variable to be estimated,
Rusco: Ru ... 1040 =10 0-8 Silt loam_________.____.
8§20 | Sikty clay loam__________
20-60 | Silt loam_____ . _____.
Seott: Se. ool >10 =10 . 06 | Siltloam___.___ __.___
‘ 6-45 | Bilty elay____ . ______ ..
45-60 | Silt loam._ . ____._____
Silty alluvial land: Sy.
Properties too variable to be estimated.
Spoil banks: S,
Properties too variable to be estimated.
*Thurman: TxB.. . 20-50 2 5-8 0-18 ' Loamy fine sand_.______
For Valentine part, see Valentine zeries. 18-60 I Loamy fine sand____
Valentine: VbC..____ . _______ 30-70 2 25K 0-5 | Loamy fine sand.._ ...
5-60 ! ¥mesand______________

LI Where two or more classifications are shown, the classification listed first is considered to be the most ecommon.

? Sand only.
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{

SP or SP-8M

Percentage less than 3 inches
Classification—Continued passing sieve—
Material Available
finer than Permea~ water Shrink-swell
No. No. Neo. Na. .002 hility capacity potential
Thified 1 AASHO ! 4 10 40 200 min.
(4.7 (2.0 {0.42 (0.074
mmu.) min.) min.} min.)
Fiches per I'rches per
: Percent hour nch of Boil
ML or CL CA-B or A-4 100 100 | 95-100 | 95-100 18-27 0.6-2. 0 0. 22-0. 24 | Low to moderate,
ML or CL A—4 or A6 100 100 | 95-100 | 90-100 18-27 0.6-2. 0 0. 20-0. 22 | Low to moderate.
ML or CL A-d or A6 | 100 100 | 97-100 | 95-100 18-27 0.6-2.0 0. 22-0. 24 | Moderate.
CL A-7 or A-6 100 100 | 87-100 | 97-100 27-35 0.6-2.0 0. 18-0. 20 | Moderate.
ML or CL A4 or A-G 100 100 | §7-100 | 95-100 15-27 0620 (0, 22-0. 24 | Low to modcrate.
ML-CL, CL A-7 or A6 100 100 | 98-100 | 97-100 2735 0 2-0. 6 0. 21-0. 23 | Modcrate.
CL, ML-CL A-7 or A-G 100 100 | 8-100 | 97-100 27-35 0. 2-0. 6 0. 18-0. 20 | Moderate.
ML or CL A-6 100 100 | 98-100 | 95-100 15-27 0.6-2. 0 0. 20-0. 22 | Low to moderate,
ML or CL A-6 or A4 100 100 | 95-100 | 90-100 18-27 0. 6~2, 0 0. 22-0. 24 | Moderate.
ML or CL A-6 or A-7 100 100 | 95-100 | 90-100 18-29 0. 6-2.0 0. 20-0. 22 | Moderate,
ML or CL A6 or A-4 100 100 | 95-100 | 90-100 18-27 0.6-2. 0 0, 20-0. 22 | Moderate.
CBM A2 100 106 | 95-100 | 10-30 3-10 6. 0~20. 0 0. 10-0. 12 | Low.
FSM or SP-8M A-3 or A-2 100 99-100 | 70-95 3-20 0-10 6. 0-20. 0 0. 05-0. 08 | Low.
. SM or MI, A4 I 100 | 95-100 | 30-35 10-18 2.0-6.0 0. 16-0. 18 | Low.
‘ S)g,‘( SP-8M, or | A-3 or A-2 100 ¢ 09-100 | 71-96 3-20 0-10 6. 0-20.0 ° 0.05-0. 08 | Low.
W : ‘
CL or ML A-6 or A4 100 100 | 95-100 | 90-100 10-27 0. 6-2 0 0. 22-0. 24 | Low to moderate,
CL or ML JA-G or A-4 100 100 | 95-100 | 90-100 10-27 0.6-2.0 0. 20-0. 22 | Low io moderate.
ML or CL A6 or A-4 100 | 98-100 § 92-100 | 85-100 815 0.6-2. 0 0. 22-0. 24 | Low.
ML or CL A-6Hor A-4 100 | 98100 | 88-100 | 85-100 12-18 0.6-2.0 0. 20-0. 22 | Low.
SP-5M, SW, A-1 90-100 | 80-100 5-50 0-8 0-5 200 0.02-0. 04 | Low.
or SP-SC
8M, 8C A-2qr A-4 90-100 | 85-100 | 60-75 25-30 0-10 2, 0-6. 0 0.13-0. 15 | Low.
JP-8M or 8SW A-1 90-100 | 85-100 5-50 0-8 0-5 >20. 0 0. 02-0. 04 | Low,
CL or ML-CL A—4 or A-6 90-100 | 85-100 | 60-100 | 5K1-75 7—20 Q. 6-2. 0 0. 20-0. 22 | Low.
SP-SM or SW A-1 90-100 | 80-100 5-20 0-8 0-5 >20.0 0. 02-0. 04 | Low.
" ML or CL A-dor A6 100 100 | 87-100 | B0-100 18-27 0. 6-2. 0 0. 22-0. 24| Moderate.
- CL A6 or AT 100 100 | 97-100 | 95-100 27-35 0.2-0. 6 0. 18--0. 20} Moderate.
CL or ML A6 or A-4 | 100 104+ | B7-100 | 95-100 10-27 0. 6-2. 0 0. 20-0. 22| Low to moderate.
ML or CL A6 : 10 100 | 97-100 | 90-100 18-27 0. 6-2. 0 0. 22-0. 24 | Low to moderate.
CH AT 100 100 | 99-100 | 97-100 40-55 <0.06 ; 0. 11-0.13 | High.
ML or CL A-6 100 100 | 97-100 | 95-100 18-27 0.6-2.0 ° 0 20-0 22 | Moderate.
. BM A-2 100 : 100 | 95-100 | 10-30 3-10 6. 0-20. ¢ 0.10-0. 12 | Low.
P BM A2 100 100 | 85-100 | 10-20 3-10 6. 0-20. 0 0. 08-0. 10 | Low.
SM or SP-8)M A-2 ; 100 ' 100 | 95-100 | 10-20 3-10 6. 0-20. 0 0.10-0. 12 | Low.
A-3 or A-2 100 | 100 | 95-100 3-10 3-10 6. 0-20.0 0. 03-0. 08 | Low,

3 Seasonal high water table possibly within this range along the Little Blue River. In most areas of Fobbs soils, water table is at
a depth of more than 50 feet.
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TaBLE 8.—Interpretations of engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of oil. The soils in
referring to other series that appear

Suaitability—
Soil properties affecting—
As souree of— Of material for—
Soil series and map
symbols
Sand or Road subgrade
mixed Highway
Topsoil gsand and Road fill loecation Foundations !
gravel Paved Gravel
surface surface
Ada_ .. __ Good______ Good for Good to Fair to Good to fair_ | Susceptibility Good bearing
Mapped only in sand be- fair. poor. to frost capacity be-
an undifferen- low a action; high low a depth
tiated group depth of water table; of 2 feet
with Lex soils. 3 feet, minimum when con-
fills required. fined; high
water table,
Angelmo: 2An, 2AnA, Good__ Fair for Good Fair_ . _____ Good to Busceptibility Good bearing
2Ap. sand be- where fair. to frost capacity
low a soil is action; slopes when con-
depth of sandy. subject to fined.
3 feet. Poor goil blowing
where and water
soil is erosion.
loamy or
silty.
Breaks-Alluvial land
complex: By,
No interpretations
made; properties
too variable.
Butler: Bu____________ Good______ &y o __ Fair to Good to Fair to poor: Moderate sus- Fair to poor
poor. fair. high ceptibility to bearing ca-
shrink- frost action; pacity, de-
swell po- surface pond- pending on
tential; ing; minimum in-place
eompac- fills required density; sur-
tion eon- in places; face ponding
trol needed. plastic sub- in places;
soil is diffi- may crack
cult to trans- when dry.
port and
place.

Cass: Cs,Cm, 2Cm______| Good______ Fair for Good to Fair to Fair to good___| Moderate to Good to fair
sand be- fair. poor. high suscepti- bearing capac-
lowa bility to frost ity, depending
depth of action;slopes on in-place
3 feet. subjeet to soil density.

blowing and
water erosion.

Coly: CbC,CbhD_______. Good_____. (€3 PR Fair to peor.| Good to Fair to poor.__| Susceptibility to | Fair to poor

fair. frost-action; hearing capac-
slopes erodi- ity, depending
ble; high cuts onin-place
and fills nced- density;sub-
ed because of ject to consoli-
topography. dation upon

wetiing and
! loading.

See footnotes at end of table,
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such mapping units may have different propertics and limitations, and for this reason it is necessary to follow carcfully the instructions for
in the first column of this table]

Soil properties affecting—Continued

Soil limitations for sewage
disposal

meability.

Embankments, Pond Agricultural Terraces Grassed Sewage
dikes, and reservoir drainage Irrigation and waterways Filter fields lagoons

levees arcas diversions

Good stahility  High water Slow internal | Low available Diversion Erodible; - Bevere: may Severe: mod-
and worka- table; may drainage; water capac- slopes medinm to contaminate crately rapid
bility; low be used for high water ity; high erodible. low in the under- perimea-
compressi- excavated table; suit- water table. fertility. ground water hilivy, very
hility; stopes ponds. able out- Peservoir. rapid below
crodible. lets not a depth of

available 3 feet; high

in places. water table;
sealing or
lining
needed to
funetion.

Low com- Seepage; Rapid Moderate Highly erodible: Erodible; Maderate: Bevere: mod-
pressibility; requires internal available by water; | mainte- nay con- erately
diffieuit to sealing; drainage. water capac- hazard of nance costs taminate the rapid per-
vegetate. dugouts ity subject s0il blow- may be ground- meahility;

feasible. to soil blow- ing. high. water. sealing or
ing and water lining

erosion. needed to

function.

Good to fair Low seepage; | Slow internal | High available Diversion Erodible; Severe: slow Slight where
stability; may be drainage; water capac- slopes water- permea- excavations
fair worka- used for surface ity; slow eradible. tolerant bility; sur- are less
bility; im- excavated ponding in intake rate; grasses face ponding thaen 3.5
pervious; ponds. places; adequalte nceded in in places. feet.
medium to suitable surface places.
high com- oputlets not drainage

" pressibility. available necessary.
in plaees.

Fair stability Moderate seep-| Rapid inter- ; Moderate Diversion Erodible; Slight: severe | Scvere: mod-
and work- age, but nal drain- available slopes erodi- low fertility where subject erately
ability; close high if sand age; sub- water capac- ble; subject in places; ; to averflow. rapid per-
control re- is exposed. ject to ocea- ity; protec- to overflow protection ! meability;
quired; toe sional over- tion from in places. from over- | proteection
drains need- flow in some overflow flow needed | frem over-
ed in places, ATEaS. needed in in places. flow

places. required in
places.

Fair stability; Moderate seep-{ Medium inter-| High available Highly erod- | Erodible;euts; | Moderate where Severe:
fair to good age;seal- nal drainage. water capac- ible; main- low fertility slapes arc less slopes;
compaction ing needed ity; erodible; tenance in places. than 10 per- gealing or
if maistureis to hold unit ChD not cogts may cent; severe lining need-
controlled; water. suited. be high where slopes ed to fune-
moderate because of are more than tion.
compressi- siltation of 10 percent:
bility. channels. moderate per-
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| Suitability—
Soil properties affecting—
As source of— Of material for—
Soil series and map i
symbols Sand or Road subgrade
mixed
Topsoil sand and Road fill Highway Foundations !
gravel Paved Gravel location
surface surface
Crete: Ce________.____ Good______ By Fair to poor.| Goodto Fair to poar: Susceptibility to | Fair to poor
fair. high shrink- frost action; hearing capac-
swell poten- slopes erodible; ity, depending
tial. plastic sub- on in-place
soil is diffi- density.
cult to trang-
port and
place,
Fillmore: Fm_________._ Good_ _____ @ . Fair to paor_| Good in Fair to poor: Susceptibility to | Fair to paor
fair, high frost action; bearing capac-
shrink-sweil aecagional ivy, depending
potential. surface pond- on in-place
ing; slopes density ; sur-
erodible. face ponding.

Geary: GeBZ, GeC2, Good Fair for Fair to Good______ Fair to poor: | Susceptibility Fair to poor

GsB, GsC, GsE. where sand poor, moderate to frost bearing ca-
slopes below a shrink- action; slopes pacity, de-
are less depth of swell erodible; pending on
than 8 10 feet. potential. high cuts and in-place den-
percent. fills needed sity; subject
Fair because of to conszoli-
where topography. dation upon
slopes wetting and
are mote loading;
than 8 check den-
percent. sity and

moisture.

Hall: Ha._______.__ . Good . __._.. (£ D Poor.. Good____._ . Fair: mod- | 8usceptible to Fair to poor

o erate frost action; bearing ca-
shrink- slopes erodi- pacity, de-
swell ble; consoli- pending on
potential. dation can mn-place

be excessive density.
for rigid
structures.

Hastings: Hs, HsA.. ___ Good . . ____ & _ o __._ Poor.. . __ Good______ Fair: mod- . Susceptible to Fair t0 poor
erate frost action; bearing ca-
shrink- slopes erodi- pacity, de-
swell ble; consoli- pending on
potential. dation can in-place

be excessive density.
for rigid
structures.

Hast-il_’:gs, thin solum, Good . ____.. ()| Poor_______ Good______ Fair: mod- Susceptibie to Fair to poor

variant: 2Hs. erato frost action; bearing ca-

shrink- slopes erodi- pacity, de-
swell ble; consoli- pending on
potential. dation ex- in-place
eessive in density.
places when
wetting and
loading
oecur.

See footnotes at end of table.
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Soil properties affecting—Continued

Hoil limitations for sewage

disposal

Embankments, Pond Terraces Graszsed
dikes, and reservoir Apgricultural Irrigation and waterways Filter fields Scewage

fevces arcas drainage diversions | lagoons

Fairto good Low seepage__| Slowinternal [ Highavailable Moderately Lrodible; sub-  Severe: slow Slight where
stability;im- drainage. water capae- erodible. soillow in permeshility culs arc less
pervious; fair ity; slow in- fertility. above a depth than 2 feet;
to poor work- take rate. of 2feet; mod-'  scaling
ability; mod- erate permea- ! or lining
erate com- hility below a needed
pressibility. depth of 2 fect, where cuts

[ aremore
than 2 feet.
t

(Gtood to fair Low seepage; | Slowinternal | High available Diversion Erodible; Severe:  slow Slight where
stability; fair may be used drainage: water capac- slopes water-toler- permeability ; excavations
to poar work- for cxeavat- subject to ity;slowin- eradible. ant grasscs surface are less than
ability; im- ed ponds. ponding; take rate; needed in ponding. 4 fect.
pervious; suitable out- adequaftcsur- places.
slopes lets not face drainage
erodible. availablein necded.

places.

Good to fair Laow seepage. .| Medium High available Moderately Erodible; Moderate where ' Moderate
stability and internal water capac- crodible. gubsoil low slopes arc less where slopes
workability ; drainage. ity; crodible. in fertility. than 10 per- are 2 to 7
impervious; cent. Severe percent.
slopes where slopes severe
erodible. are More where slopes

than 10 per- are more

cent: mod- than 7 per-

erately slow cent: seep-

permeability. age slight in
compacted
soil.

(Good to fair Low to Medium to High available Diversion Frodible______ Moderate Slight for
stability and moderate slow inter- water capac- slapes above a compacted
workability ; secpage. nal drain- ity. erodible. depth of 3.5 soil above
requires age. feet: mod- 4 depth of
sompaetion erately slow 3.5 feet.
control. permeability.

Slight below
a depth of
3.5 feet.

Good to fair | Low seepage | Medium to High available Moderately Yrodible._____ Moderate Blight for
stability and above a slow inter- water capac- erodible. above a excavatlions
workability; depth of nal drain- ity. depth of 3.5 of less than
medium 3.5 feet. age. feet: mod- 3.5 feet;
compressi- crately slow glight for
bility; im- permeability. compacted
pervious. Slight below soils,

a depth of
3.5 feet.

Good to fair Low to Medium to High available Moderately Erodible _.....| Moderate Slight for
stability and moderate glow inter- water capac- crodible. above a compacted
workability ; seepage. pal drain- ity. depth of 2 soils abave
medium age. feet: mod- a depth of
eompressi- erately slow 2 feck;
bility; im- permeability. scaling or
pervious. Slight below Yining

a depth of needed for
2 feet. cuts of more

than 2 feet.
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Suitability-—
Soil properties affecting—
As source of— Of material for—
Boil series and map
symbols
Sand or Road subgrade
mixed Highway
Topsoil sand and Road fill Ioecation Foundations !
gravel Paved Gravel
surface surface
*Hersh: HmB, HR_____ Fair._ Fair for Fair to Good to Good to fair: | Moderate sus- Fair to good
For Kenesaw part zand poor. fair, adequate ceptibility o bearing ca-
of HR, see below a compaction frost action; pacity when
Kenesaw series. depth of control high cuts and eonfined.
5 feet. required, fills needed
because of
topography.
Hobbs: Hv, 2Hb_____._ Good__.___ | NI Fair to Good to Fair to poor_._| Susceptible to Fair to poor
poor. fair. frost action: bearing capa~
slopes erodi- city, depend-
ble; subject ing on in-
to overflow; place density.
minimum fills
required in
some places.

Holder: Hg, HgA, Good______ & . Fair to Good to Fairo________ Susceptible to Good to fair
HgB, HgB2, HgB3, poor. fair. frost action; bearing ca-
HgC, HgC3. slopes erodi- pacity, de-

ble; requires pending on
high euts and in-place den-
fills in places sity; consoli-
because of dation may
topography; be excessive
subject to when wetted
excessive con- and loaded.
solidation.

Hord: Hd, 2Hd, 2HdA_ | Good_____. (®-.___....| Fair to Good to Fair._______. Susceptible to Good to fair

poor. fair. frost action; bearing ca-
slopes erodi- pacity, de-
ble; compac- pending on
tion control in-place den-
required. sity.

Inavale: g, fn________ Poor.______ Fair for Good______ Poor. . Good:  needs | Low suscepti- Good bearing
sand; flatter bility to frost capaeity if
poor for slopes and action; slopes confined; low
gravel. erosion subject to arcas subject

control, s0il blowing te overflow.
and water
erosion; check
: depth to
water.

See Tootnotes at end of table.
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Boil propertics affecting—Continued Soil limitations for sewage
dizposal

Embankments, Pond Agricultural Terraces Grassed Sewage
dikes, and reservoir drainage Irrigation and waterways Filter fields lagoons

levees areas diversions

Fair stability; High scepage; | Rapid inter- Moderate avail- | Highly erodi- | Frodible; Slight: ircegu- ' Severe:
low eom- sealing or nal drain- able water hle by mainte- lar topog- moderately
pressibility ; lining age. capacity. water; nance costs raphy in rapid per-
difficult to needed to hazard of high in some places, meability ;
vegetato. hald water. soil blow- places. sealing or

ing; irregu- lining re-
lar topog- quired for
raphy proper
makes function-
alincment ing.
diffienlt.

Cood stability | Moderate Medium in- High available Moderately Erodible; pro-  Moderate: Severe: seal-
and worka- seepage. terhal water capac- erodible; tection maderate ing or lin-
bility; re- drainage; ity; necds subjectl to froin over- permeability. ing needed
guires com- subject to protection overflow in flow needed Severe where to function;
paction con- oacasional from overflow places. in places. soil is subject protection
trol; slopes overflow in in places, to overtlow. from over-
erodible. sS0me arcas. flow needed.

Fair stability Low seepage Generally High available Moderately Erodible_ ____ Moderate where | Moderate
and works- above a medium water capac- erodible. slopes are less where slopes
hility ; mad- depth of 2 internal ity; erodible, than 10 per- are 2 to 7
crate com- to 3 feet, drainage. cent. Severce pereent.
pressibility; where slopes Severe
impervious; are more than where slopes
slopes 10 percent: &re more
erodible. maoderate than 7

permeability. percent.

Good stability | Low seepage Medinm in- High available Modcrately Erodible . ___ Moderate: Moderate:
and worka- for com- ternal water capac- crodible, muoderate per- moderate
bility; re- pacted drainage. ity. meability permeakil-
quires eom- s0ils. where not ity; com-
pacticn con- compacted. paction or
trol; imper- sealing re-
vious slopes quired to
eradible. function.

(yood stability | High seepage, . Rapid inter- Low available Diversion Ercdible; Slight: mod- Severe:
and worka- except for nal drain- water capac- slopes droughty; crate if sub- rapid per-
bility; slopes high water age; subject ity; rapid in- orodible, lacks fertil- jeet to over- meability;
subject Lo table; dug- to overflow :  take rate; ity in flow and pos- subject to
soil bBlowing outs feasi- in low subjeet to places. gibility of overflow;
and water ble. arcas, soil blowing contaminat- diking and
erosion. and water ing the under- lining is

erosion. ground water. feasible.
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TapLe 8.—Interpretations of engineering

Suitability—
Soil properties affecting—
As source of — Of material for—
Boil geries and map L
symbaols
Sand or Road subgrade
mixzed _ Highway
Topsoil sand and TRoad fill location Foundations 1
gravel Paved Gravel
surface surface
Kenesaw: Ks, KsA, | Good_.__.___ Check site Fair to Good to Fair: com- ! Susceptible to Gaood to fair
KsB, 2Ks. for sand peor. fair. paction frost action; bearing value,
below a control slopes erodi- depending on
. depth of required. ble; requires in-place den-~
' 5to b high cuts and :  sity.
feet. fills in places
because of
topography;
subject to
excessive con-
solidation.
*hex: LA _________.. Good.____.. Good bolow | Good below | Good above | Good:  use Moderate sus- Good bearing
For Alda part, see a depth a depth a depth sand in ceptibility to capacity be-
Ald a series. of 2 feef. of 2 feet. of 2 fect. center of frast action; tow a depth of
fill. high water 2 feet when
table; requires sand is con-
minimum fill; fined; high
slopes erodi- water table,
ble.

Marsh: M.

No interpretations
made; properties
too variable.

Meadin: Ms____________l _______ Good____.. Cood______ Poor_______ Good_. _._.__ Low suseepti- Good bearing
bility to frost capaecity if
action; slopes confined; exca-
erodible; spe- vations need
cial carth- bracing.
moving equip-
ment needed
in places.

Platte: Pt___________. _| Fairo_____. Good for . Good below . Good above : Fair in sur- Low suscepti- Good bearing

sand. a depth a depth face layer. hility to frost | capacity if
of 1.5 of 1.5 Good be- action; high confined; high
foet. feet. low a depth water table; water table;
of 1.5 feot; minimum fills subjeet to
high water required; sub- & overflow in
table. ject to over- S0MEe AYRAS.
flow in scme
arcas; fill
glopes crod-
ible.
Riverwash: Rw/?
Rough broken land,
loess: RB.
No interpretations
made; properties
too variable. |

See footnotes at end of table.
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Soil propertics affecting——Continued

Soil limitations for sewage
disposal

water ero-
sion; necds
seepage
contral.

tion of under-
ground water
possible.

Embankments, Pond Agricultural Torraces Grassed Bewage
dikes, and reservoir drainage Irrigation and waterways Filter fields lagoons

levecs areas diversions

Fair stability; Moderate Medium in- Iligh awvailable Highly erodi- | Erodible; Moderate where | Severe:
moderate seepage ternal water capac- ble; irregu- lacks fer- slopes are less slopes;
compressi- with com- drainage, ity; eredible. lar topog- tility in than 10 per- moderate
bility; com- paction of raphy places, cent: moder- permeabil-
paction con- sail; exces- makes ate permea- ity; scaling
trol required; sive scep- alinement bility. or lining
slopes age for cuts difficult; needed to
erodible. of more mainte- funetion.

than 5 to nance costs

6 feet. high in
places be-
cause of
siltation of
channels.

Good stability | High water Slow internal | Low available Diversion Frodible; Hevers: high Severe: high
and work- table; can drainage; water capac- slopes lacks fer- water table; water table;
ability; mod- be used for high water ity; adequatec crodible. tility in econtamina- diking and
erate com- dugouts, table. drainage places. tion of under- lining feas-
pressibility; needed. ground water ible in
slopes erodi- certain. places; check
ble; high each site,
water table.

Good stability = High seepage; | Very rapid Low available Diversion Frodible; low | Slight: possi- Severe: very
and work- water table internal water capne- slopes fertility; ble contam- rapid per-
ability; too deep drainage. ity; rapid erodible. droughty. ination of the mezbility in
slopes erodi- for dug- intake rate; underground underlying
ble; pervious. outs in subject to seil water. sand and

places, blowing. gravel; con-
structed
liner necded
to insure
proper
funetioning.

Good stability; ! High seepage; | Slow internal | Low available Diversion Erodible; Severe: maoder-  Severe: very
compaction high water drainage; water capae- slopes medium o ate permea- rapid per-
control re- table; can high water ity; ade- erodible. low fertil- bility above a. meability
quired; good be used for table; suhb- quatc drain- ity; water- depth of 2 below a
workability; dugouts. ject to age required; tolerant feet; high depth of 2
low com- overflow in protection grasseg water table; fect; possi-
pressibility; 50IMe Arcas, from overflow required; subjeel to ble Mooding;
slopes sub- needed in droughty overflow in diking and
jeet to soil places. on gurface SOME Areas; lining need-
blowing and in places. contamina- ed for prop-

er function-
ing.
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TaeLE 8.—Interpretations of engineering

Suitability—
Soil properties affecting—
As source of— Of material for—
Soil series and map
symbols
Sand or Road subgrade
mixed Highway
Topsoil gsand and Roead fili location Foundations !
gravel Paved Gravel
surface surface
Seott: Sco__.________._ Good if (€3 I Fair to Good___._. Fair to poor: Moderate sus- Fair to poor
not poor. high shrink- ceptibility hearing
ponded. swell to frost capacity,
potential. action; fre- depending on
quent surface in-place
ponding; density; fre-
minimum quent, surface
fills required. ponding.

Silty alluvial land: Sy.*

Spoil banks: S.

No interpretations
made; proper-
ties too
variable.

*Thurman: TxB_______ Poor_______ Good for Good if Poor______. Good: suit- | Low suscepti- Good bearing
For Valentine fine sand well able com- hility to capacity if
part, sce helow a eom- paction frost action; confined.

Valentine series. depth of pacted. needed. slopes sub-
5 feet. jeet to soil
blowing and
water erosion;
unstable un-
less confined.

Valentine: VbC________. Poor____ ... Good for Good if Poor__.____ Good: ade- | Low susecepti- Good bearing
fine sand well quate bility to capaeity if
helow a com- compaction frost action; confined.
depth of pacted. control slopes sub-

2 feet. needed. ject to soil
blowing;
high cuts and
fills required
beeause of
topography;
unstable un-
less confined.

i
I

1 Engineers and others should not apply specific values to interpretations of bearing capacity in this column.
? Unsuitable; gencrally not available.
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properties of the soils—Continued

1
Soil properties affecting—Continued Soil limitations for sewage
disposal
}

Embankments, Pond Agricultural Terraces !
dikes, and reservoir drainage Trrigation and Grassed Filter fields Sewage

levees areas diversions waterways lagoons

Good stability; | Low seepage; | Very slow High available Diversion Erodible; Severe: very Moderate:
fair work- can be used internal water capac- slopes water- slow permea- protection
ability; for ex- drainage; ity; slow erodible. tolerant bility; fre- from surface
impervious; cavated subject to intake rate; grasses quent surface ponding
slopes ponds, frequent adequate required. ponding, needed.
erndible; ponding; surface
surface suitable drainage
ponding is outlets not required.
feasible. available in

places.

Good stability; | High seepage_| Rapid in- Low available Highly sub- Erodible; Slight: trenches! Severe: rapid
good work- ternal water capac- ject to soil droughty; subject to permea-
ability; low drainage, ity; rapid blowing low caving. bility;
compressi- excessive intake rate; and water fertility. constructed
bility; in places. highly sub- erosion; lining
pervious; ject to soil irregular needed to
slopes sub- blowing and topography funetion
jeet to soil water makes ! properly.
blowing and erogion. alinement
water difficult.
erosion.

Good stability | High seepage_| Rapid in- Low available Highly suhb- Erodible; low | Slight for Severe: rapid
and work- ternal water eapac- jeet to fertility; slopes of less permea-
ability; low drainage, ity; rapid blowing droughty. than 5 per- bility;
compressi- generally intake rate; and water cent; mod- slopes; con-
bility; per- excessive. highly sub- erosion; erate where structed
vious; slopes ject to soil irregular slopes are & liner
subject to blowing and topography to 10 percent; needed to
soil blowing water makes severe where function
and water erosion. alinement slopes are properly.
erosion. difficult. more than 10

percent:
trenches
subjeet to
caving.

* This land type is a poor source for topsoil and a grod source for sand or mixed sand and gravel; other properties are too variable to

he estimated.

¢ This land type is a fair source for topsoil; other properties are too variable to be estimated.
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The estimates inltahle 7 dre based on the engineering
test data in [fable 6]and on other information obtained in
the county during the survey. The data are listed by strata
that have properties significant to engineering. These data
include the textural classification of the U.S. Department
of Agriculture and the AASHO and Unified engineering
classifications. Also listed for each layer are the percent-
ages of material that will pass a No. 4 sieve, a No. 10
sieve, 2 No. 40 sieve, a No. 200 sieve, and the percent finer
than 0.002 millimeter as determined by the hydrometer
method. Estimates of the percentage passing the sicves
are based on the assumption that material up to and
including 3 inches in diameter equals 100 percent. There
are no soils in Adams County that have a significant per-
centage of coarse materials greater than 3 inches.

In the AASHO and Unified systems, soil particles re-
tained on the No. 200 sieve are classed as sand and gravel.
Silt and clay particles will pass through this sieve. Par-
ticles retained on the No. 4 sieve are classed as gravel.
The range of values shown in[fable T]for the percentage
of soil finer than 0.002 millimeter represents the estimated
clay fraction of the soil. Silt and clay particles affect such
properties as strength, permeability, compaction, and

shrin] 1l _potential,
Tn [tables 6]and 7. the percentage of clay is based on

an analvsis that uses the hydrometer method (AASITO
Designation T-88). This can give results that differ
slightly from those obtained with the pipette method
used by SCS z0il scientists to obtain results with standard

goil survey procedures.

Tn permeability refers to the rate at which
water moves through a saturated soil. Tt depends largely
on gradation. structure, and density. The rate ig given in
inches of water per hour. Rates are given for the major
gignificant soil horizons. Terms used to deseribe permea-
bility and the equivalent rates are defined in the Glossary.

Available water capacity is the eapacity of soils to hold
water available for use hy most plants. Tt is commonly
defined as the difference between the amount of soil water
at field capacity and the amount at wilting point. Tn the
table it i3 expressed as inches of water per inch of soil.

Soil dispersion is not a serious problem in the county.
beeanse onlv a few areas contain enouwgh salts to produce
moderate dispersion. Salinity generally is not a problem.

A generalized rating for shrink-swell potential is given
in Several SO?]S, such ag those riJn the Hasﬁngs.
Crete. and Fillmore series. have moderate to high shrink-
gwell potential. Generally. solls that have high content
of expandable clay, such as montmorillonite, undergo a
volume change when the soil moisture is changed. Clean
sand and gravel undergo little or no volume change when
wetting or drving oceurs.

Reaction of a soil is the degree of acidity or alkalinity,
expressed as a pH value or reaction class. A soil with a
value of 7.0 is nentral, one with a lower value is acid, and
a soil with a pH greater than 7.0 is alkaline. Reaction is
not given inTn Adams Connty, soll materials
having an approximate pIT value of more than 7.8 or less
than 6.3 need to be Investigated for the potential corro-
gion they mayv cause to metal stroetures. The reaction
class for most horizons of the representative profile 1s
given 1 the section “Descriptions of the Soils.” Soils used
as construction materials, swwhen molst or wet. need to be
tested for corrosion potential.

SURVEY

Engineering interpretations of the soils

| Table 8 |indicates general interpretations of the soils
for their use in engineering. These interpretations are
hest used as a guide for planning more detailed investi-
gation. They cannot replace onsite investigation of spe-
cific tracts of land.

In table 8, topsoil is rated good, fair, or poor, depending
on depth, fertility, content of organic matter, erodibility,
workability, and quantity. Topsoil is used to cover road
and dam embankments, excavated slopes, and gardens and
lawns.

Several soils in Adams County are a source of sand or
sand and gravel, Meadin, Lex, and Platte soils are exam-
ples of soils that are a source of sand. Exploration is
needed to determine quantity and gradation and depth
to the sand and gravel. Operational sandpits are a guide
to locating sources of sand and gravel.

Ratings for use of soil as road fill are based on suita-
bility of the soil as embankments, its suitability as a
foundation for embankments, the erodibility of cut slopes,
and the potential frost action. Sands and gravels are
rated good to fair for subgrades nnder pavement and
pooy for gravel-road subgrades. Silt and clay on the road
subgrade surface are more stable for gravel surfacing.
Thus, for paved roads, soils having an AASHO classifi-
cation of A—1 and A-3 are rated good; A-2, good to fair;
A—t, fair to poor; and A-6 or A-T, poor. For most soils
the road subgrade {foundation) and road fill use the same
classification for paved roads because the engineering
requirements are approximately the same.

Among the soil properties that affect highway location
are snsceptibility fo frost action, shrink-swell potential,
erodibility of cut and 1l slopes, possible flooding, and lo-
cation of water table. Frost action is eansed by the expan-
sion of freezing water in silt-clay soils, and this, in turn,
increases maintenance of paved roads. A high water table
can contribute to potential frost action or frost heave.

An important soil property that affects foundations is
bearing, or load-carrying, capacity. Most soils have a
high bearing eapacity when dry. Some of the windblown
soils are subject to high consolidation when saturated
under load. Sand and gravel have high bearing capacity
when confined. Specific values for bearing eapacity should

nogned to estimated values as expressed In words
in Wet excavations for buildings may be a limi-
tation. Depth to water. therefore. should be determined
for building sites. The shrink-swell potential given in

[table 7 |is important to foundations. The possibility of

seopage into foundations or excavations is indicated.
Fmbankments ave subject to scepage and compressi-
bility. These factors are rated in Workability
includes hanling and compaction characteristics. Potential
seepage depends on moisture, gradation, and compaction
of the fill. Iirodibility of fill slopes is also deseribed. Two
methods of compaction are required for soils In Adams
County. Refer to Eable Glfor test results that give maximum
dry density for particular samples, Soils containing ap-
proximately 15 percent or less of silt and clay particles
should have compaction controlled by the relative density
test. This test is equivalent to the nse of vibratory rollers
rather than sheepsfoot rollers. Soils containing approxi-
mately 15 percent or more of silt and clay particles are
senerally compacted with sheepsfoot, or tempering, roll-
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ers, and moisture is controlled at or above a minimum
limit.

Dikes and levees are used to control surface water.
They are subject to erosion by wind and water and are
subject to horizontal seepage if they are not properly com-
pacted or if they are constructed of clean sand. Some soils
are subject to shrinkage and cracking when they dry.
Dikes and levees constructed with sandy soils need flat
slopes for stability. Steeper slopes are used for dikes and
levees constructed with clay soils because the fill is rela-
tively impervious to water.

For farm ponds, potential scepage in the soil and the
nse of soil for embankments is deseribed in[table 8.]A high
water table indicates the possibility of excavating a dug-
out for a water supply. A deep water table may indicate
the need for sealing or lining a pond; it also indicates that
construction of a fill may be easier because the foundation

is drier,
Agricultural drainage, as shown in_table 8, is affected

by depth to the water table, availahlity of outlets, and
permeability of the various soil lavers.

Suitability of soils for irrigation is affected by such
properties as the available water capacity, permeability,
rate of water intake, steepness of slope, and possible lim-
iting depth of leveling euts.” The ratings for available
water eapacity are limited to the top 5 feet of soil. The
capacity is Aigh if the soil holds more than 9 inches of
water; moderate if the soil holds 6 to 9 inches; fow if the
soil holds 3 to 6 inehes; and very low if the soil holds
less than 3 inches.

Intake rate is the rate of movement of water into the
soil. This vate is affected by the permeability of the
varions soil layers being irrigated. The Intake rates are
given for some soils in table 8, and a permeability range
is given in The intake rate is rapid if the soil
takes in more than 2 inches of water per hour; moderate
if the rate is from 0.5 to 2 inches per hour; and slow if
the rate is less than 0.5 inch per hour.

Use of the solls for terraces, diversions, and grassed
waterways is affected by the possible loss of soil material
through soil blowing and water crosion. difficulty of estab-
lishing vegetntion. and the fertility of the seil. Mainte-
ance costs of terraces and diversions are greater where
stltation ocenrs from higher elevations, Depth to erodible
sands will 1imit the depth of cuts for diversion alinement.
Rough topography and steep slopes are factors in terrace
and diversion alinement.

Tor sewage disposal, the limitations to use of the soils
for sewage filter fields and sewage lagoons are given in
[E&able 8. JUse of soils for sewage disposal can also be re-
lated to information given iinc]uding the engi-
neering classifications, valnes for permeability, and avail-
able water capacityv. For filter fields. soil limitations arce
rated as slight, moderate, or severe. S7Tight indieates good
infiltration without contaminating the unnderground
water: moderate indicates a finer grained soil that has a
lower intake rate: and serere indicates a high water table
or an impervions soil. )

For sewage lagoons. water must be retained in the
Jagroon for acrobic decomposition of the fresh sewage to
occur, Thus, an impervions goil is desived for construet-

" Further information on the jrrigation of soils is contained in
the “Nebraska Irrigation Guide,”

ing this facility. The probability of a soil requiring seal-
ing with hentonite or sodiwm carbonate or lining with a
commercial plastic or rubber liner is indicated. A goil
may have potential for being reworked and compacted to
provide a liner. A lagoon constructed in sandy material
with a high water table would be the least desirable sew-
age disposal facility. A sewage filter field or disposal
lagoon needs to be located so as not to contaminate wellg
that furnish the domestic water supply or stockwater.
Other factors, such as steepness of slope and possibility
of flooding, need to be considered in design of sewage
treatment facilities.

Formation and Classification
of the Soils

This section consists of two main parts. The first part
tells how the factors of soil formation have affected the
development of soils in Adams County. The second,
explains the system of soil classification currently used
and places each soil series in some of the categories of
that system.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agencies.
The characteristics of the soll at any given point are
determined by the physical and mineralogical composition
of the parent material, the climate under whieh the soil
material has accumulated and existed since accumulation,
the plant and animal life on and in the soil, the relief, or
lay of the land, and the length of time the forces of soil
formation have acted on the soil material.

(limate and plant and animal Jife. chicfly plants, are
active factors of soil formation. They act on the parent
roaterial that has accumulated through the weathering
of rocks and slowly change it to a natural body that has
genetically related horizons, The effects of climate and
plant and animal Jife are conditioned by relief. The parent
material also affects the kind of soil profile that is formed
and, in extreme cases, determines it almost entirely. Fi-
nallv. time is needed for changing the parvent material
into a soil profile. Tt may be much or little. but some time
is alwavs required for differentiation of soil horizons.
Usually, a Jong time is required for the development of
distinet. horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made regarding the effect of any one factor unless condi-
tions are specified for the other fonr. Many of the proc-
esses of soil development are unknown.

Parent material

The soils of Adams County formed in three kinds of
parent material—loess, eolian sands, and alluvium. The
principal parent material is loess. Peoria loess, which is
most oxtensive. is light-gray to very pale brown, cal-
careons silt loam. Tts thickness ranges from a few feet to
as many as 25 fect or more. The well-drained to somewhat
excessively drained, friable =oils of the uplands that
formed in this loess are the Coly, Hall, Hastings, Holder,
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and Hord. The moderately well drained to somewhat
poorly drained claypan soils on uplands are the Butler
and Crete soils. Poorly drained claypan seils in upland
depressions are the Fillmore and Scott soils.

Below the Peoria loess is the Loveland loess, which
consists of reddish-brown silt and silty clay. It underlies
the Peoria loess and is at the surface on the lower slopes of
hillsides along the Little Blue River and along many of
the intermittent drainageways. The friable, well-drained
to somewhat excessively drained Geary soils formed in
Loveland loess.

In the western part of the county is an area of reworked
Peoria loess. The loess was eroded, reworked, and rede-
posited as eolian silt during the period when the Sandhill
areas in western Adams County were formed. The result-
ing parent material ranges from silt loam to loam and has
lenses of sand. Topography over much of the area is
hummocky. The soils that formed in this material are the
well drained Kenesaw soils and the moderately well
drained to somewhat poorly drained Rusco soils in run-in
areas or depresstons.

The deep, sand soils on uplands in western Adams
County formed in colian sand. The topography of the
area is hummocky, and the hummocks range from 2 to 15
feet in height. The sand, which ig not miformly distrib-
uted, ranges from 2 to about 50 feet in thickness and is
mixed with loess in some places. Soils that formed in
eolian sand mixed with loess are the well-drained Hersh
soils. The somewhat excessively drained to excessively
drained Thurman and Valentine soils formed in loose
eolian sand.

Recent alluvium is on stream terraces and bottom lands
along the major drainageways. It consists of sediment
washed from the uplands onto the flood plains. Soil forma-
tion is slight in the alluvial sediment, and the texture of
t-l_lel soil is closely related to the texture of its parent mate-
rial.

The alluvium on most of the stream terraces is silty,
and some of it has been covered with loess. The well-
drained Hord soils formed in this material. On stream
terraces along the Platte River, 1 to 5 feet of alluvium
has been deposited over sand and gravel. Deep, well-
drained soils that formed in alluvium of sandy loam tex-
ture are the Anselmo soils. Soils that formed in loamy
material 10 to 20 inches thick over sand and gravel are
the Meadin soils, and they are excessively drained.

The most recent alluviam is along small upland drain-
ageways where fresh material is being deposited. On
bottom lands along Cotéonwood Creek and the Little
Blue River, 1 to 3 feet of Joamy alluvium overlies sandy
alluvium. The alluvium on bottom lands along Sand
Creck is sandy.

_The deep bottom-land soils that formed in alluvium of
silt loam texture are the well-drained Hobbs soils; those
that formed in alluvium of sandy loam texture are the
well-drained Cass soils; and those that formed in allu-
vium of loamy sand or sand texture are the excessively
drained Inavale soils. Bottom lands along the Platte
River have alluvium deposited 1 to 5 feet thick over sand
and gravel. Tex soils formed in alluvium of silt loam
texture that was deposited 20 to 40 inches thick over
sand and gravel; Alda soils formed in alluvium of fine
sandy loam texture deposited 20 to 40 inches thick over
sand and gravel; and Platte soils formed in loamy allu-
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vium deposited 10 to 20 inches thick over sand and gravel.
Lex, Alda, and Platte soils are affected by a water table
that fluctuates between 2 and 6 feet below the surface,
and they are all somewhat poorly drained.

A basal deposit of coarse sand or mixed sand and gravel
underlies the entire county. Small outerops are common
on the lower hillsides along some of the major streams.
No bedrock formations are exposed in the county. Figure
93 shows the relationship between parent material, topog-
raphy, and drainage in Adams County.

Climate

Adams County has a continental climate marked by
wide seasonal variations in temperature and precipita-
tion. Climate is fairly uwniform throughout the county,
and difference in soils cannot be attributed to climate.
Temperatures below (0°F. in winter and above 100° in
summer are common. The mean annual temperature is
51°, and the average annual rainfall is 26.6 inches. The
average growing season is about 160 days. If moisture is
sufficient, frost penetrates to a depth of 2 to 4 feet in
winter.

Climate affects weathering and soil formation directly
through rainfall, changes in temperature, and the work-
ing of wind. In this county percipitation is not heavy
enough to leach the soils deeply. Leaching is normally
limited to the upper 3 or 4 feet, except in the sandy soils,
some of which arc leached much deeper. As water moves
through the soil, it carries nutrients, clay, and organic
matter from the surface horizon to the subsoil or under-
lying layers.

The flow of surface water caused by heavy rains con-
tinuonsly detaches, mixes, transports, and redeposits
unconsolidated material of all kinds. The alluvial soils
are examples of soils that formed in sediment deposited
by water.

The chemical processes and activities of micro-organ-
isms are influenced by temperature. Alternate freezing
and thawing, and wetting and drying, speed the mechan-
ical and chemieal weathering processes and also improve
the physical condition of the soil. .

Wind transfers soil material from one place to another.
The extensive deposits of loess are examples of the im-
portance of wind as an agent in the deposition of soils in
the connty, The gently rolling topography of the Ilolder
and Hastings soils and the hummocky topegraphy of the
Hersh, Kenesaw, Valentine, and Thurman soils can be
attributed to wind activity.

Climate also plays a major role in determining the kind
and amount of plant and animal life that can be sus-
tained. The primary source of organic matter in a soil is
vegetation.

Plant and animal life

When the weathering and deposition processes slow
down, grasses and other plants take root. As soon as vege-
tation is established. many kinds of animals and orga-
nisms inhabit the soil material to make use of the food
provided by the plant. Plants and animals are most im-
portant in developing the chemical and physical charac-
teristics of a soil.

The soils in Adams Connty formed under tall, mid, and
short grasses. The fibrous roots of grass penetrate the soil
to a depth of several feet and improve porosity and



Figure 23.—Parent material, topography, and drainage pattern of Adams County.
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structnre of the soil. Plant roots bring nutrients from
the lower part of the soil and return them ta the surface
laver as part of the organic matter. As the old roots die,
new ones take their place. The decay of grass roots and
leaves to form organic matter and humus improves the
fertility, the physical and chemical composition, and the
available water capacity of the soil.

Dead roots and undecomposed organic matter are at-
tacked by micro-organisms to produce humus and other
mineral nutrients that are available to living plants.
Some bacteria take nitrogen from the air and use it for
their own growth. When the bacteria dic, the nitrogen is
available for use by plants. Insects, carthworms, and
small burrowing animals help to mix humus with the
soil. Their burrewing activities stir the soil and mix it
with fresh nutrients, and this hastens the formation of
organic matter.

Relief

Relief, or lay of the land, influences soil formation
through its effect on runoff and drainage. It influences
the development of soils in relatively small areas, chiefly
hy controlling the movement of water on the surface. The
degree of slope, the shape of the surface, and other
features of relief affect ecach soil that develops. Relief
influences the moistnre content in soils and the erosion
from their surface.

Steep soils have a thin surface layer and indistinct
horizons. The steep slopes cause rapid runoff, so that only
a small amount of water enters the soil. Plants grow
slowly, and soil formation proceeds slowly. Tf there is
too much runoff. the surface layer may be removed as
fast as it forms. Lime is not deeply leached in soils that
have steep slopes.

Except for the Kenesaw soils, most of the nearly level
to strongly sloping soils that formed in loess on uplands
have well-developed profile characteristics. Relief affects
these soils by the amomnt of runoff and erosion that
ocenrs. Normally, as the degree of slope increases, the
thickness of the soil profile decreases. Low and flat topog-
raphy means that extra water is added to the soil. The
extra moisture is reflected in a thick, dark-colored surface
layer. more horizon development, and more leaching of
lime. In nearly level arens or in depressions where there
is little or no runoff, a claypan may develop in the sub-
soil.

Soils an bottom lands and low stream terraces have
very little relief. The deposits have been in place for
such a short period that relief has had little effect. Some
soils on bottom lands have a high water table that affects
the decay of organic material, soil temperature, and
alkalinity. Other bottom-land soils are subject to flood-
ing. and there is continnous deposition of sediment.
Time

Time is required for soll formation. How mueh time
depends mainly on the kind of parent material. If the
factors of soil formatien have not operated long encough
to form a soil that is in equilibrium with its environ-
ment, the soil is considered voung or immature. The
older soils have reached an equilibrnm with their environ-
ment, Tf the land use, irrigation, or some other factor
changes the environment. the soil establishes a new equi-
librum to meet the new environment.

The soils in Adams County formed in unconsolidated
materials. They .range from young soils that have little
or no development to old soils that have a thick profile
and pronounced development. The Loveland loess was
deposited first and is the oldest locss parent material in
the county. The Peoria locss covered the Loveland loess
until geologic erosion re-exposed the Loveland material
on some of the lower slopes. The soils that formed in
Loveland and Peoria loess have been in place long enough
for genetic profiles to have developed and for horizons
to have aceumulated some thickness.

The colian silt and sand in the western part of the
county have not been in place long enough for mature
soils fo develop. Soils in these deposits are young, imma-
ture, and have little horizon development.

The allnvial soils are the youngest soils in the county.
These goils have little or no subsoil development, hecause
of the brief time their parent materials have heen in
place. In aveas subject to flooding, deposition is still
oceurring.

Classification of the Soils

Soils are classified so that we ean more easily remember
their significant characteristies. Classification enables us
to assemble knowledge about the soils, to see their rela-
tionship to one another and to the whole environment.
and to develop principles that help us understand their
behavior and their response to manipulation. First
through elassification, and then through use of soil maps,
we can apply onr knowledge of soils to specifie fields
and other tracts of Jand.

Thns in classification, soils are placed in narrow cate-
gories that are used in detailed soil surveys so that
knowledge abont the soils can be organized and used in
managing farms, fields, and woodland; in developing
rural areas; in engineering work; and in many other
ways. Soils are placed in broad classes to facilitate study
and comparison in large areas, such as countries and
continents.

The svstem carrently used was adopted for general use
by the National Clooperative Soil Survey in 1965. The
cureent system is under continual study. Therefore, read-
ers interested in developments of the current system
should search the latest literature available (4. 6). In
fable 0 the soil series of Adams County are placed in
some categories of the current system (1972). The place-
ment of some soil series in the system, particularly the
placement in the families, may change ag more precise
information becomes available.

The current systern of classifieation has six categories,
Beginning with the broadest. these categories are the
arder, suborder. great group. subgroup., family., and
series. Tn this svstem the criteria nsed as a basis for
classifieation are soil properties that ave observable and
measnreable. The properties are chosen. however, so that
the =oils of similar genesis, or mode of origin, are grouped
together. The classes of the enrrent system arc briefly
defined in the following paragraphs.

Ororz—Ten soil orders are recognized. They are Tn-
tisols. Vertisols, Tnceptisols, Aridisols, Mollisols, Spodo-
¢ols. Alfisols. UTtisols, Oxisols. and Histosols. The prop-
ortios need to differentiate these soil orders arc those that
tend to give hroad climatie groupings of soils. The two
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TasLE 9.—80il series classified according to the current system of classification

Series Family ‘ Subgroup Order
Alda__ . ___________ Coarse-loamy, mixed, mesic.___ ... _.___ Fluvaquentic Iaplustolls. ___ . .. ____ Mollisols.
Anselmo_____.______ Coarse-loamy, mixed, mesic_ - __ . ___ . . __.______ Typie Haplustolls . ___ .. ____________ Moellisols.
Butler.__ __ ________ Fine, montmorillonitic, mesie. . _________________.____ Abruptic Argiaquolls_ _______ I Mollisols.
Cass .. ____ Coarse-loamy, mixed, mesic. _ . ________ . _________.__ Fluventiec Haplustolls________ I Moellisols.
Colv_ _________.____ Pinc-gilty, mixed (ealcareous), mesie_ ________________ Typic Ustorthents_____________.___._. Entisols.
Crete?2.__ . Fine, montmorillonitie, mesic_ . ________ .. _.__.._.. Pachie Argiustolls . _____________.___ Mollisols.
Fillmore_._____._.___ Fine, montmorillonitic, mesie__ _____________________ Typic Argialbolls__ __ . ___.______.__ Mollisols.
Geary 5_ _ _________. Fine-silty, mixed, mesic___ . ___ .. _________.____ Udic Argiustolls. . . . _______ Mollisols.
Hall_______________ Fine-gilty, mixed, mesic_ .. ._. Pachic Argivstolls .. ___  ________ Mollisols.
Hastings .. __.__ Fine, montmorillonitic, mesic_ . .. ... ___ .. _.___ Udie Argiustolls_____________.__.____ Mollisols.
Hagtings, thin solum | Fine, montmorillonitie, mesie____________________.___ Typic Argiustolls_______________.____. Mollisols.

variant. i
Hersh______________ Coarge-loamy, mixed, nonacid, mesic_________________ Typic Ustorthents_ ..o __________ Entisols.
Hobbs_ .. _.._.______ Fine-silty, mixed, mesic_ _ . . ___ Cumulic Haplustolls_ ... ____________ Mollisols.
Holder 4. ____.___ _..__| Finc-silty, mixed, mesic_ .. .__ Udie Argivstolls . . _ ______ Mollisols.
Hord.__.____________ Fine-silty, mixed, megic. . __ Pachic Haplustolls___________ ______ Mollisols.
Inavale..___________ Mixed, mesic_ _ _ e o Typic Ustipsamments_____________.__. Entisols.
Kenesaw._ ______ ____| Coarse-silty, mixed, mesgic____ . ___ Typiec Haplustolls . . . _.______ Mallisols.
Lex_____ ___________ Fine-loamy over sandy or sandy-skeletal, mixed (cal- | Typic Haplaguolls___ . ______________ Molliscls.
careous), mesic.

Meadin._________.___ Sandy-skeletal, mixed, mesic_ . _.____._______________ Udorthentic Haplustolls ________.____ Mollisols.
Platte______________ Sandy, mixed, mesic_ . _ . __ Mollie Haplaquents. - — - _ . _......___ Entisols.
Ruseo______.___..__ Fine-gilty, mixed, mesic_ _________ . ___ . ___________.. Aquic Argiustolls__ ___ _______..____.. Mollisols.
Seobboo. . Fine, montmorillonitic, mesie. ... e Typic Argialbolls ___________________ Molliscls,
Thurman______.___. Sandy, mixed, mesic. . _____ Udoerthentie Haplustells_____ . ____.___ Mollisols.
Valentine. Mixed, MesIC. - e Typic Ustipsamments___________.__.. Entisols.

1 Cass soils in mapping unit Cs are taxadjunects to the Cags series beeause the A horizon is thinner than the range defined for the series.
2 Crete soils in Adams County are taxadjunets to the Crete serics beeause they have mollic epipedons less than 20 inches thiek.

4 Geary soils in mapping units GeB2 and GeC? are taxadjuncts to the Geary series because they lack mollic epipedons,

1 Holder soils in mapping units HgB2; HgB3 and HgC3 are taxadjuncts to the Holder series because they lack mollic epipedons.

exceptions, the FEntisols and Histosols, occur in many
different kinds of climate. The two soil ovders in Adams
County are Entisols and Mollisols.

Entisols are light-colored soils that do not have natural
genctic horizons or have only the beginnings of such
horizons.

Mollisols formed under grass and have a thick, dark-
colored surface layer that contains colloids dominated
by bivalent eations,

SusorpErR.—FEach order hag heen divided into sub-
orders, primarily on the basis of the characteristics that
seemed to produce classes that have the greatest genetic
similarity. The suborders narrow the broad climatic
range permitted in the orders. The so0il properties used to
separate suborders are mainly those that reflect either the
presence or absence of waterlogging or soil differences
resulting from the climate or vegetation.

GreEar Grours.—Suborders are separated into great
groups on the basis of uniformity in the kinds and
sequence of major soil horizons and features. The hori-
zong nzed to make separations are those in which clay,
iron, or humus have accumulated or those that contain a
pan that interferes with the growth of roots or movement
of water. The features used are the self-mnlehing proper-
ties of clays, soil temperature. major differences in chem-
1eal composition (mainly ealeium, magnesium, sodium,
and potassinm), and_the like. The great gromp is not
shown separately in because it is the last word in
the name of the subgroup.

Sueerovr.—Gireat groups are divided into subgroups,
one representing the central (typie) segment of the group,
and others, called intergrades, that have properties of the
group and alse one or more properties of another great

group, subarder, or order. Subgroups may also be made in
those instances where sotl properties intergrade outside of
the range of any other great group, suborder, or order. The
names of subgroups are derived by placing onc or more
adjectives before the great group.

Faymny.—Families arc separated within a subgroup
primarily on the basis of properties important to the
growth of plants or behavior of soils when used for
engineering. Among the propertics considered are texture,
mineralogy, reaction, soil temperature, permeability,
thickness of horizons, and consistence.

Sunrres.—The series is a group of soils that have major
horizons that, except for texture of the surface layer, are
similar in important characteristics and in their arrange-
ment within the profile. They are gencrally given the
name of a geographic location near the place where that
series was first observed and mapped.

Physical and Chemical Analyses

Dty obtained by laboratory analyses for two profiles
of Hastings soils in Adams County arc given n Soil
Survey Investigations Report No. 5 (2). Other data from
profiles sampled in adjacent or nearby countles also are
reported in this publication for soils of the Amnselmo,
Cass. Crete, Hall, Hastings, Hord, Kenesaw, Thurman,
and Valentine serics. Physical and chemical analyses, clay
mineralogy, and other information on the Hastings series
are available in a published report entitled “Tastings
Soils” (2). Laboratory data for soils of the Cass, Fill-
more. Hall, Iord, Kenesaw, Platte, Thurman, and Valen-
tine series are available in the soil survey of Hall County,
Nebraska (8).
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General Nature of the County

This scetion was prepared mainly for those not familiar
with Adams County. It contains subsections on early
lustor v and settlement, relief and drainage, water supply,

transportation and markets, elimate, and farming.

Early History and Settlement

In 1841, settlers heading for the Oregon country made
a wide path across Adams County from southeast to
northwest known as the Oregon Trail. Although the
Oregon Trail was not a major factor in the scttlement of
Adams O 'ounty. it was an important part of the county
history. The Oregon Trail has been all but obhterated
but markers thr r)ughont the county still identify the tr ail
and some of the historic sites.

Adams County was organized in 1871, and Juniata was
designated the county seat. Settlement came with the
westward advance of the Burlington and Missouri River
Railroad, now owned by the Burlington Northern Rail-
road. It was given added impetus with the arrival of o
second railroad, the St. Joseph and Denver City Rail-
road. now owned by the Union Pacific. Hastings was
established in 1872 at the point where the two railroads
crossed. Hastings grew rapidly, and in 1878 the county
seat was moved to HMastings. Kenesaw was established in
1872, Ayr in 1878, and Hansen in 1879. The building of
the Kansas City and Omaha Railroad across the southern
part of the county in 1887 brought the founding of
Paunline. Roseland. and Holstein. Prosser was founded in
1888, when the Missouri Pacific Railroad chose to end its
hranch line at the site northwest of Hastings.

The great bulk of homestead land was nerwlv all taken
up between 1870 and 1880, By 1880, homesteaders of
Adams Connty dotted the prairie w ith their dwellings.
The 1880’ were days of great promise. Farmers pm%pered
and prices soarved. Then came the 90°s and the drought
and grasshoppers. Farmers left their land, and the enst-
ward bonnd earavans of wagons rivalled these of the
westward migrations of earlior vears. At the turn of the
century. there was rain and hetter erops, New scttlers
wp]acod those that lefr. Soon a war in Europe brought
high prices and great prosperity.

The populaﬁnn of Adams County increased from 29
in 1871 to 26275 by 1930. Tn 1970 there were 30,184
residents in the county.

Relief and Drainage

Adams County lies within the Loess Plains, a part of
the Great Plains phvsiographic provinee. Tt consists
mainly of nearly level to moderately sloping talblelands,
the southern part of which is dissected by the Little Blue
River and its tributaries. Surface drainage flows into the
Little Blue River, the West Fork of the Big Blue River,
and the South Channel of the Platte River. More than
four-fifths of the county drains to the Little Blue River.
The Little Blue River and the South Channel of the
Platte River are the only permanent flowing streams in
most vears. The other streams or creeks flow only after
heavy rains, and some flow slightly from irrigation runoff
during the irrigation season.

The Little Blue River and its tributaries dissect a large
part of the county. The river valley averages about a
mile in width and consists of nearly level remnant stream
terraces 5 to 10 feet above the neuuh level bottom lands,
most of which are subject to occasional flooding. The
Lottom lands along the tributaries are subject to flooding
during heavy rains, but the streams are dry most of the
year. Major tributaries of the Little Blue River are
Thirtytwo Mile, Cottonwood, Pawnee, Scott, and Sand
Creeks, all of which drain to the qouth, and Flat, Dove,
Ash, Crooked, and Oak Creeks, which drain to the north.
The watersheds of these tributaries are gently rolling to
steep, Between the watersheds are most]} nearly level to
gently rolling loess plains.

The extreme northwestern corner of the county is
drained by the South Channel of the Platte River and
one of its tributaries Dry Creek. The Platte River valley
consists of nearly level to gently sloping, alluvial bottom
lands and a continnous, narrow strip of alluvial stream
terrace botween the bottom lands and the uplands. Some
arcas of the stream terrace have been reworked by the
wind and redeposited to form Jow hummaocks.

Another major drainageway in the county is the West
Fork of the Big Blue River northeast of Hastings. This
drains the northeastern corner of the county and flows
cagtward into the Big Blue River. Flat Creek, a major
tributary of the West Fork of the Big Blue River, drains
into it from the north.

A large area in the western part of the county has a
low lhummorcky or dunelike topography, and there are
intervening valleys and swales and some steep areas along
the larger dralnflrrewav% The drainage pattern in fthis
area is not always well defined. In the s'mdhlll areas, most
of the moisture enters the soil and there is very little
runoff.

The rest of Adams County is a nearly level to mod-
erately sloping loess plain that is dissected by small
drainagewavs. Some of the drainage in the county is into
Tand-locked basins or deplos&mns The water is_ponded
in these areas until it evaporates or is absorbed slowly
by the soil.

The average clevation of the county 15 about 1,930 feet
above sea level, The elevation ranges from about 2,120
feet in the uplands northwest of Kencsaw to about 1,750
feet where the Little Blue River crosses the castern
houndarv. Average elevation of the bottom lands of the
Platte River is about 2,000 feet, and the elevation along
the Little Blue River is about 1,825 feet. The elevation of
Hastings is 1.934 feet; Kenesaw is 2,051 feet, and Rose-
Tand is 1.969 feet.

Water Supply

The primary source of water for irrigation and indus-
trial, municipal domestic, and livestock uses in Adams
County is ground water (?} Most of the ground water is
derived from saturated deposits of sand “and gravel. In
the uplands the depth to water ranges from 110 feat to
as muele ag 150 feet. On the flood phuna of the Platte and
the Little Blue Rivers. the depth to water is commonly
less than 15 feet.

Within a broad east-west band that extends across the
central part of the county, wells can be developed that



ADAMS COUNTY, NEBRASKA 75

vield more than 1,000 gallons per minute. Tlsewhere in
the county the maximum yields may be somewhat less,
and in the extreme southeastern part, yields may be as
small as 50 gallons per minnte.

The greatest withdrawals of water are for irrigation of
field crops. The amount of ground water pumped for
irrigation varies greatly from season to season, depending
on the rainfall received, but has inereased considerably
over the years. The greatest single withdrawal of ground
water is for munieipal and industrial uses in Hastings.

The ground water is suitable for mest purposes, except
that it is hard. The hardness is caused by caleium and
magnesium salts that are not detrimental in irrigation
water and can be removed for domestic and industrial
Uses,

The Little Blue River and the South Channel of the
Platte River, the only permanent flowing streams in
most years, provide water for irrigation, livestock, and
recreation. Many small dams and storage pits located
thronghont the connty store water for livestock and irri-
gation, The lakes formed by some of the larger dams are
used for recreation.

Transportation and Markets

Good transportation routes passing throngh Hastings
are provided by TU.8. Highways 281, 6, and 3% State
ITighway 74 runs east to west across the southern part
of the county and eonnects Ayr, Roseland, and Holstein.
The State maintaing hard-surfaced voads to all of the
towns and villages, Rural roads run on most of the section
lines, vxcept in the sandhill aveas of the county. The
majoritv of the roads are gravelled. Rural mail routes
reach all parts of the county.

The Union Pacific. the Burlington Northern, and the
Missomri Pacific ruilroads provide the county with ample
rail service, IMastings and the surrounding communitles
are also served by major trmeking companies and bus
lines. A major commereinl airline operates regnlar flights
from the Hastings municipal airport.

Tivestock anctions are held each week in Grand TIsland,
B3lue Hill, Minden. and Kearney, all in adjoining countles.
Livestock not sold at a nearby auction is generally shipped
or trucked to larger markets at Omaha and Kansas City,

Alost of the poultry and dairy products are marketed
locally. Grain and feed products not used or stored on
the farm are marketed at loeal elevators, from which they
are transported by rail or truck to larger markets.

Climate ®

Adams County has a continental climate. There are no
hodies of water nearby that are large cnough to have o
noticeable influence on the celimate. The warm summers
are putictuated by thundershowers followed by brief
spells of cooler weather., The winters are normally cold
and dry. There are great variations in temperature and
rainfall from day to day and from season to season.
Aost of the moisture that falls in the county is brought
in from the Gulf of Mexico and the Caribbean Sea. As

*By RiceEarn BE. Myers, climatologist for Nebraska, National
Weather Service, U.8. Departinent of Commerce.

a rule, more than three-fourths of the annual precipita-
tion falls during the months of April to September, when
the prevailing winds are southerly.

Slow, steady rains or rain mixed with snow characterize
the precipitation early in spring. Snow 1s common in the
first part of March, but by the latter half of the month
much of the precipitation falls as rain. Snow that falls in
April seldom remains on the ground for more than a day.
As spring advances more and more of the moisture falls
as brief showers, and hy mid-May most of the preeipita-
tion is associnted with thundershowers. Thunderstorms in
gpring and early in summer become severe at times and
may be accompanied by locnl downpours, hail, and dam-
aging winds or an oceasional tornado. The severe storms
are generatly loeal and of short duration. The hail pro-
duces damage in an extremely variable and spotted pat-
tern, but in the center of the more intense storms there
may be a total loss of crops. Although the loss may be
sovore or total to individual farms, the associated rains
cover a much larger area and there is often an economic
eain to the avea as a whole.

Table 10 |shows that June normally receives more pre-
cipitation than any other month, Actually, the peak is
reached during the sccond week of June, after which time
the showers gradually become lighter and further apart.
With the coming of fall the amount of precipitation
recoived shows a definite downward trend, there are
fower thnderstorms, and the weather is characterized by
an abundanee of sunshine, mild days, and cool nights.

The frequency of very dry or very wet months is also
shown in table 10, For example, it shows that on the
average, one July in 10 will have less than 1 inch of
moistnre and one July in 10 will receive over 5.9 inches.

Precipitation in winter is generally light, and practical-
Ty ol of it falls as snow, althongh many winterg have
one or more periods of freezing rain. The snow 1s often
accompanied by strong northerly winds and a change to
colder weather. Average annual snowfall is about 28
inches. but there is considerable variation from yvear to
vear, Frequently the snow melts before the next snowfall
arrives. and during an average winter there are only 46
days when the ground is covered by snow.

The frequency of high and low temperatures is indi-
cated in table 10, For example. the table shows that in
1 venr out of 5 there are at least 4 days in July when
the temperature rises fo 101° or higher. Likewise, it shows
that in 1 year out of 3 the temperature m January falls
to 7° helow zero or lower on four nights. Temperatures
have been recorded as high as 116° in 1936 and as low as
—30° in 1899 and 1912, The average annual high is 103%,
and the average annual low is 13° below zero.

The probabilitics of freezing temperatures ocenting
after specified dates in spring or before certain dates in
#2101 are shown inl table 11.|For example, in half ol the
vears the air temperature can be expected to fall helow
29° after April 80 (average date of the last freeze) and
in 1 year in 10 there will be a freeze as late as May 16.
Tn fall @ freeze can be expeeted before September 27 in
1 vear in 10,

Annual free-water evaporation from shallow lakes or
ponds averages about 48 inches. and approximately 75
percent of the total occurs during the G-month period,
May through October.
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TaBLE 10.—Temperature and precipitation
[Data from Hastings]
Temperature Precipitation
Two years in 10 will
have at least 4 days One year in 10 will | Days with| Avcrage
Average | Average with 2— Average have 3— L ineh or | depth of
Month daily daily monthly more of SNOW DI
maxi- mini- total 1 SNOw days with
mumn ! mum ! Maximum Minimum Equal to | FEqual to cover ! SNOW
tempcerature | temperature or less or more cover !
equal to or | equal to or than— than—
higher lower
than— than—
°F. > F. °F ok, Inehes Inches ! Tnches Nutmber Ineches
January_ .. _______ 35 13 55 —7 0.7 L1 1.2 1 5
February.. . ______ 4 18 64 —1 1.0 .1 1. 8 10 5
March . _________.. 49 25 72 7 1.6 .3 2.5 8 5
April . __ 64 39 84 24 2.4 . B 4 6 ) 1 2
May_ .. _____ 74 49 89 ar 4. 0 1.5 6. 8 g 3
June.______ _______ &3 59 099 - 48 4.8 1.3 7.5 0 | ...
July_____ . 90 64 101 liti] 3.3 1.0 5.9 L6 I [
August .. __________. 88 62 O 52 3.4 1.3 6. 2 O .
September  ________.__ 79 52 97 39 2.6 .7 5.3 0 oo .
Oetober. . ____________ 69 42 85 27 1.3 .2 3.8 ] 3
November________ . ___ 51 28 70 8 L7 (%) 2.4 3 3
December_.____________ 40 18 H9 —2 .8 &) 1. 6 8 3
Year__.._  _____ 63 39 8103 7—13 26. 6 16. 7 | 34,1 46 | 5
|
! Data based on records from 1940-69. 5 Trace.
* Data based on rceeords from 1948-63. 9 Average annnal highest temperature,
8 Data based on records from 1884-1969, T Average annual lowest temperature,
* Less than onc-half day.
TasLE 11.—Probabilities of temperatures in spring end in fall !
[All data from Clay Center, Clay County, Nebraska)]
Dates for given probability and temperature
Probability !
16° F. 20° F. 24° F. 28°F. 32° F.
Spring: 1
1 yearin 10 dater than_________ _ _________ April 7 April 15 April 20 | May 5 May 16.
2 years in 10 later than________________ .. ____ April 2 April 10 April 15 i April 29 May 11.
5 years in 10 laver than________________________ March 23 March 30 April 4 April 18 April 30.
Fall:
1 yearin 10 earlier than____.. _ _ ________ _._ __ October 23 October 21 Qectober 17 Qctober 6 September 27,
2 years in 10 earlier than__ __________________ November 3 (Oectober 26 October 22 Oetober 12 October 2,
5 years in 10 earlier than________ " "7" November 14 | November 5 November 1 Octobor 22 October 12,

_ . ' Allfreeze data are based on temperatures in a standard National Weather Scrvice thermometer shelter at a height of approximately
2 feet above the ground and in a representative exposure. Temperatures will be lower at times nearer the ground and in local arcas sub-

ject to extreme air drainage.

Farming

Farming in Adams County is based mainly on the
growing of wheat, corn, and grain sorghum as cash crops,
but production of livestork is also important.

In 1964, according to the U.S. Census of Agriculture,
there were 1,025 farms in the county, down from 1,136
in 1959, The average size of farm in 1964 was 851.5 acres.
In 1964, 281.316 acres were in cropland, 65.110 acres were
rangeland. and 969 acres were woodland or in windbreaks.

The acreage of the principal erops harvested in the
county in 1964, was ns follows: corn for all purposes,

36,199 acres; sorghum for all purposes, 61,003 acres;
wheat, 78,117 acres ; and alfalfa, 10,202 acres.

Of the total acreage in corn and sorghum, 27,635 acres
of corn and 8,381 acres of sorghum were irrigated. Most
of the corn and grain sorghum is harvested for grain or
seed. Sovbeans were harvested from 1.242 aeres. Wild
hay was cut from 1,927 acres. The total acreage in culti-
vated summer fallow was 68,673 acres. Since 1964, the
total acreage in corn has nearly doubled, The acreage of
irvigated corn has greatly increased, and the acreage of
dryfarmed corn has decreased. The acreage in dryfarmed
sorghum has deecreased slightly, Although only a small



acreage of soybeans is grown in the county, the acreage
is steadily increasing. Acreape of other crops has re-
mained at about the same level.

Tivestock in Adams County consists mainly of cattle
and hogs. Livestock in the county in 1964 consisted of
38,516 catile and calves, 15,981 hogs and pigs, 3,931 sheep
and 1 mbs, and 57,805 chickens.

There has been a slight increase in the number of cattle
and hogs since 1964. The number of sheep and chickens
has decreased during the same period.
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8)
1962. s0IL SURVEY, HALL COUNTY, NEBR,  Series 1057, No. 12,
141 pp., illus,
9

196G. 801L. SURVEY LABORATORY DATA AND DESCRIPTIONS FOR
SOME SOILS OF NEBRASKA., Soil Burvey Invest. Rept.
No. 5, 233 vp.
({10} UNITED STATES DEPARTMENT OF DEPENSE.
1968, CNIirIkb SO0IL CLASSIFICATION SYSTEM FOR ROADS, ATR-
FIELDS, EMBANKMEKNTS, AND FOUNDATIONS., MIL~
S1'D-6198, 30 pp., illus,

Glossary

Alluvium, 80il material, such as sand, «ilt, or clay, that has been
deposited on land by streams.

Available water capacity (also terined nvailable moeisture capaeity).
Flie eapacity of soils to hold water availabic for use by most
plants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at wilting
point. It is commonly expressed as inches of water per inch of
s0il. In this soil survey, available water capacity is given to a
depth of GO inches or to a limiting lnyer, whichever is less, The
classes are (1) high, more than 9 inches; (2) moderafe, 6to 9
inches; (3) low, 3 to 6 inches; and {4) very low, 0 to 3 inches,

Bottom land. The normal flood plain of a stream, part of whieh
may be flooded frequently,

Calcareous goil, A soil containing enough calecium carbonate (often
with magnesium carbonate} to effervesce (fizz) visibly when
treated with cold, dilute hydroehlorie acid.

Catsteps, Narrow steps on steep hillsides produced by slumping or
01l slippage.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in dizmeter. As a soil textural class, $0il material
that is 40 pereent or more clay, less than 43 pereent sand, and
less than 40 percent silt,

ADAMS COUNTY, NEBRASKA 77

Claypan. A compact, slowly permeable soil horizon that contains
more clay than thie horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Concretions. Grains, peliets, or nodules of various sizes, shapes,
and colors consisting of concencrations of compounds, or of soil
grains eemented together. The composition ot some coneretions
ig unlike that of the surrounding seil. Calceium carbounte and
iron oxide are examples of material commonly found in con-
eretions,

Consistence, soil. The fecl of the soil and the ease with which a
lump can he crushed by the fingers. Terms commonly used to
degeribe consistence are—

Louse.——Noncoherent when dry or moist; does not hold together
in a mass.

Friable—YWhen moist, erushes casily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plustic—When wet, readily deformed by moderate pressure but
¢an be pressed into a lump; will form a “wire” when rolled
between thumb and forelinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

foff—When dry, breaks uto powder or individual grains umnder
very slight pressure.

Cemented.—Hard and brictle; little affected by moistening.

Depth, soil. The toral thickness of weathered soil material over
hedrock or mixed sand and gravel. Im this soil survey, the
classes of soil depth are (1} deep, more than 40 inches; (2)
woderately deep, 20 to 40 inches; (3) shallow, 10 to 20 inches;
and (4) wery shallow, { to 10 inches.

Drainage class {natural}. Refers to the conditions of frequency
and daration of periods of saturation or partial satnration that
existed during the development of the soil, us opposed to altered
drainage, which is commonly the result of artificial drainage or
irrigation but may be caused by the sudden deepening of chan-
nels or the blocking of drainage outlets. Seven differcnt classes
of natural soil drainage are recognized.

Reeessively drained soils are commonly very porous and rapidly
permenble and have a low water-holding capaeity.

Somewhat ercessively droined soils arve ulgo very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layver in or immediately beneath the solum. They have 1uni-
form color in the A and upper B horizons and have mottling
in the lower B and the C horizons.

Somewhat poorly drained soils are wet Tor significant periods but
not all the time, and some soilg commonly have motcling at a
depth below 6 to 16 inches,

Poarly drained soils are wet tor long periods and are light gray
and gencrally mottled from the surface downward, although
mottling may be absent or nearly so in some goils.

Very poorly dreined soils are wet nearly all the time, They have
a4 dark-gray or black surface layer and are gray or light gray,
with or without mettling, in the deeper parts of the profile.

Eolian soil material. Earthy parent material acenmulated through
wind action ; commonly refers to sandy material in dunes or to
loess in Blankets on the surface.

Erosion. The wearing wway of the land surface by wind (sand-
blast), running water, and other geological agents.

Horizon, soil. A layer of soil, approximately parallel fo the
surface, that has distinet charaeteristics produced by soil-
Torming processes, These are the major horizons:

6 horizen—The laver of organie matter on the surface of a
minerul soil. This layer consists of decuying plant residues.

4 horizun.—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salty, clay, and sesquioxides {iron atd aluminum oxides}).

B fiorizon—The mineral horizon below an A horizon, The B
horizon is in part a layer of change from the overlying A to
the underlying ¢ horizon, The B horizon also has distinctive
eharacteristies cuused (1) by accumulation of clay, sesqui-
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oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and I horizons are usnally called the solum, or
true soil. If a scil lacks a B horizon, the A horizon alone is
the solum.

€ horizon.—The weathered rock material immediately beneath
the solum. In most soils this waterial is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman nameral precedes the letber O,

R leyer—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an A
or B horizon,

Internal soil drainage. The downward movement of witer through
the soil profile. The rate of movement is determnined by the
texture, structure, and other characteristics of the soil profile
and underlying layers, and by the height of the water table,
either permanent or perched. Relative terms for expressing
internal drainage are none, very slow, stow, medium, rapid, and
very rapid.

Loess. Fine-grained material, dominantly of silt-sized particles,
that has been deposited by wind.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size, Mottling in soils usually indi-
cates poor aceration amd lack of drainage. Descriptive terms
are as follows: Abundance—few, common, and mony, size—
fine, medinwm, and coerse; and contrast—foint, distinct, and
prominent. The size measurements are these: fine, less than 5
millimeters (about 0.2 inch) in diameter along the greatest
dimengion ; medium, ranging from 5 millimeters to 13 milli-
wmeters (about 0.2 to 0.6 inclh) in diameter along the greatest
dimension; and eperse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

QOrganic matter, seil. The organic fraction of the soil. It includes
plant and animal residues at various stages of decomposition,
cells and tissues of soil organizsms. and substances synthesized
Ly the so0il population. It is eommonly determined as those
organic materials that accompany the soil material when it is
put through a 2-milliineter sieve. In this s0il survey, the ratings
for organic-matter content are (1) moderate, 2.0 to 4.0 percent ;
(2) moderately low, 1.0 to 2.0 percent; (3) low, 0.5 to 1.0 per-
cent; and (4) very low, less than 0.5 percent.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Permeability, soil. The quality that enables the soil to transmit
water or air. In this soil survey, permeability applies to that
part of the soil below the Ap horizon or an equivalent depth
and above a depth of 60 inches or above bedrock. If there is a
difference in permeability of two or more classes within a short
vertical distance in the profile, hoth the classes and the depth
are given. The classes of permeahility, in inches of water per
hour, are (1) very 8low, less than 0.06 inch; (2) sloiw, 0.06 to
0.2 ineh; (3) moderately slow, 0.2 to 0.6 inch; (4) moderate,
0.6 inch to 2.0 inches; (§) wmoderafely rapid, 2.0 to 6.0 inches ;
(8) rapid, 6.0 to 20 inches; and (8) wvery rapid, more than
20 inches.

Reaction, soil, The degree of acidity or alkalinity of a soil. ex-
pressed in pII values. A soil that tests to pH 7.0 iz precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or “sour,” soil iz one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

PH rH

Extremely acid___ Below 4.5 Mildly alkaline______ T.4to 7.8

Very strongly acid. 4.5t0 5.0 DModerately alkaline. 7.9to84

Strongly acid_____ 51tod.5  Strongly alkaline.___. 85t09.0

Medium acid.. . 5.68t006.0 Very strongly alka-

Slightly acid_..___ 6.1t0G65 line _____________ 9.1 and

Neutral __________ 66t07.3 higher
Relief. The clevations or inequalities of a land surface, considered

collectively.

Runoff (hydraulics). The part of the precipitation upon a drain-
age area that iz dizcharged from the area in stream channels.
The water that fows off the land surface without sinking in is
called surface runoff; that which enters the ground before
reaching surfaece streams is called ground-water runoff or
seepage flow from ground water.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from .05 to 2.0 millimeters, Most sand grains con-

gist of quartz, but they may be of any mineral composition.
The textural elass name of any soil that contains 85 percent or
more sand and not more than 10 percent clay.,

Silt. Individual minerat particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter} to the lower
Hmit of very fine sand (0.05 millimeter), Soil of the silt textural
elass is 80 percent or more silt and less than 12 percent clay,

Slope, soil. The degree of deviation of the soil surfaee from the
horizental, generally expressed in percent or degrees. In this
50il survey, the glope clasges are (1) nearly level, 0 to 1 per-
cent; (2) gently sloping, 1 to 3 percent; (3) moderaiely
sloping, 3 to 7 percent; (1) strongly sloping, T to 11 pexncent;
(3) steep, 11 to 31 percent; and (6) very steecp, more than 31
percent,

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated eflect of climate and living matter acting on earthy
parent material, as conditioned by reliet over periods of time,

Solum. The upper part of a soil prefile, above the parent material,
in which the processes of soil formation are active, The solum
in mature soil includes the A and B horizons., Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely
confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adioin-
ing aggregates and have properties unlike those of an equal
masg of unaggregated primary soil particles. The prineipal
forms of so0il strueture are—
platy (laminated), prismatic (vertical axis of aggregates
longer than horizontal), ceolunmier (prisms with rounded
tops), blocky (angular or subangular), and granwlar. Strectyre-
less =oils are either single grained (each grain by itself, as in
dune sand) or messive (the particles adhering together with-
out any reguiar cleavage, as in many claypans and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the so0il below the solum.

Surface soil, The soil ordinarily moved in tillage. or its equivalent
in uneusltivated soil, about 3 to $ inehes in thickness. The
plowed layer.

Terrace. An embankment. or ridge, construected across sloping
soils on the eonténr or at a slight angle to the contour. The
terrace intercepts surface runeff so that it may seoak into the
s0il or flow slowly to a prepared outlet without harm, Terraces
in fields are generally built so they ean be farmed. Terraces
intended mainly for drainage have a deep channel that is
nmaintained in permanent sod.

Terrace (geolngical). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or the sea. Stream terraces
are frequently enlled second bottoms, as contrasted to flood
plaing, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide,

Texture, soil. The relative proportions of sand, silt, and clay
pariicles in a mass of soil. The basie textural classes, in order
of inereasing proportion of fine particles, are sand, loamy sand,
sandy loawm, loam, silt loam, sitt, sandy clay loawm, clay loam,
&ilty clay loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy leam classes may be further divided
by specifying “coarse,” “fine,” or “very fine,”

Tilth, seil. The condition of the soil in relaticen to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noneapillary porosity and
stable, gramilar strueture. A soll in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Underlying material. Weathered soil material immediately he-
neath the goluni. See Substratum,

Variant, soil. A soil having properties sufficiently different from
those of other known soils to suggest establishing a new soil
series, but a soil of sueh limited known area that creation of a
new series is not believed to be justified.

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water tahle may be separated from a lower
one by a dry zone.

Wilting point (or permanent witting point). The moisture content
of goil, on an oven-dry basig, at which plants (specifically sun-
flower) wilt s0 much that they do net recover when placed ina
dark, humid atmoesphere,
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GUIDE TO:MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs. In referring to a capability unit, a range site, or a windbreak suitability
For facts about wildlife and recrea-

group, read the introduction to the section it is in for general information about its management.

tion, turn to the section beginning on page hg,

Map
symbol Mapping unit Page
2An  Anselmo fine sandy loam, terrace,
0 to 1 percent slopes---------- 10
2AnA  Angselmo fine sandy loam, terrace,
1 to 3 percent slopes---------- 10
2Ap Anselmo loam, terrace, O fTo 1
percent slopeS-----=ce-cmmmmaon 10
Bu Butler silt loam-----------c-mc-- 11
By Bregks-Allyyvial land complex----- 10
Breaks part-—-------ommemmmm -
Alluvial land part-----c-eaan --
ChC Coly =11t loam, 7 to 11 percent
slopes--sem— s mm e e 13
CbD Coly silt loam, 11 to 31 percent
8lopeS-mmm e 13
Ce Crete silt Loam----wesosmuemanonan 1h
Cm Cass loam---~--ememcmmmcmme e 12
2Cm Cass loam, cccasionally flooded-- 12
Cs Cass fine sandy loam------------- 12
m Fillmore silt loam~w==m=w=====--- 1k
GeP2 Cesry silty clay loam, 3 to 7
percent slopes, eroded--------- 16
GeC2 Geary silty clay loam, 7 to 11
percent slopes, ercded--------- 16
GsB  Geary silt loam, 3 to 7 percent
8l opeS-memmm e m e m e m e 15
GsC Geary s1lt loam, 7 to 11 percent
SlopeS=mummmmm e 15
GsE Geary silt loam, 11 to 31 percent
5lOopeS———rmmmmmm e mmmmmmmm e 15
Ha Hall silt logMe-m——-cememmaeea— o 17
20 Hobbs silt loam, occasicnally
flooded---—-cmmmmm e 20
Ha Hord silt lcam, O to 1 percent
8lopes--mrmr e e e 23
2Hd Hord silt loam, terrace, O to 1
percent slopes------ccommmcnman 23
2HdA Hord silt loam, terrace, 1 to 3
vpercent SlopeS---mmmmmmmram——— 23
Hg Holder silt loam, O to 1 percent
slopeS--——————-—--—-m - 21
HgA  Holder silt loam, 1 to 3 percent
8lopes-——m— e e 21
HgB  Helder silt loam, 3 to T percent
slopes-=--cmcmmmmmmm e 21
HegB2 Holder silt loam, 3 to 7 percent
slopes, eroded------——--—————-—- 21

Other information is given in tables as follows:

Acreage and extent, table 1, page 9.

Predicted yields, table 2, page L2,

Windbreak
Capability unit Range suitability
Dryland Irrigated site group

Symbol.  Page! Symbol Page | Name Page Name
ITe-3 35 | IIe-3 35 | Sandy s | Sandy
ITTe-31 37 | ITe-31 37 | Sandy hs | sandy
ITe-1 34 | I-1 34 | Sandy s | Silty to Clayey
IIw-2 35 | 1Ts-P1 3% | Clayey L5 | 8ilty to Clayey
Vie-1 39 | —mmmmm S S
------ e R - h A Ls | Undesirable
------ —= | ====== == | 8il%y Overflow 3 | Undesirable
IVe-8 39 | —-mem- -- | Limy Upland W& | 8ilty to Clayey
VIe-9 Lo | —a--es -- | Limy Upland Lt | silty to Clayey
[Te-2 35 [1g~2 35 Clayey 45 3ilty to Clayey
I-1 3 | I-2 34 | Sandy Lowland L4 | 8ilty to Clayey
ITw-3 36 | IIw-3 36 | Sandy Lowland L3 | Moderately Wet
ile-3 35 | TIe-3 3% | Sandy Lowland 43 | Sandy
IIIw-2 38 | IIs-22 3B | Clayey Overflow 45 | Moderately Wet
IITe-8 38 | I1Te~11 38 | Silty s | 8ilty to Clayey
IVe-8 3G | mmm—m= -- Silty Ls 2ilty to Clayey
Ilfe-l 37 | IIIe~l 37 | Silty Ls | 8ilty to Clayey
IVe-1 39 | —----- -- | Silty 45 | 8ilty to Clayey
VIe-1 3G | eoeeee -- {8ilty bs | silty to Clayey
TTe-1 34 | T-1 34 | silty L | silty to Clayey
ITw-3 36 IIw=-3 36 Silty Overflow h3 Modersately Wet
Ilc-1 34 | I-1 3L | Bilty s | silty to Clayey
IIc-1 L S 3L | 8ilty Lowland L3 | 8ilty to Clayey
ITe-1 34 | ITe-1 | silty hs | 8ilty to Clayey
TTc-1 34 | I-1 b | 8ilty b5 | silty te Clayey
IIe-1 34 | ITe-1 3L | silty 45 | 8ilty to Clayey
TITe-1 37 | ITTe-1 37 | Silty s | Silty to Clayey
IITe-1 37 | IITe-l 37 | Silty Ls | 8ilty tec Clayey

Map
symbol Mapping unit
gB3 Holder silty c¢lay loam, 3 to 7
percent slopes, severely eroded-
HgC Holder silt loam, 7 to 11 percent
slopesS————————-
HgC3 Holder silty clay loam, 7 to 11
percent slopes, severely eroded-
HmB  Hersh fine sandy loam, 3 to 7
percent slopeg-------mmmmmmmmm o
HR Hersh-Kenesaw complex,
undulating---------mcrmcmmee e
Hersh part-----------——=—--—--
Kenesaw part---------—--------
Hs Hastings silt loam, O to 1 percent
SlOpeS—r———russ e m e m——————
HeA  Hastings silt loam, 1 to 3 percent
5lopE8-r—mmmm e m e m -
2Hs  Hastings silt loam, thin solum
variant--——-———-mmmm e
Hv Hobbs 2111 loam--------------omn-n- i
Ig Inavale loamy fine sandee=-s-w~am~
n Tnavale fine sandy loam---=--~-~--~
Ks Kenesaw silt loam, O to 1 percent
310pES=mmmmmm e e
Ks4  Kenesaw silt loam, 1 to 3 percent
SlOPeS=m e e e
KsB  Kenesaw silt loam, 3 to 7 percent
slopes—————m—mmmmmm e e
2Ks Kenesaw silt loam, terrace, 0 to 1
percent slopeg------————————————-
LA Lex and Alda sollg~ww-w---renonae-
M Marshe-----cmmcmcc e e e -
Ms Meadin sandy loam-----------—-----
Pt Flatte loam==----==---cocmmmm e
Rwr Riverwash—-—mwmmmmm e et mme e
RE Rough broken land, loess----—-----
Ru Rusco silt loam----==-=~--soeeeaea-
Se Scott silt loam--=-=-----ceeeemeeaaa
Sy Silty alluvial land---------------
3 Spoll bank§---—-cc-mmmmm e
TxB Thurman-Valentine loamy
fine sands,
undulating----------——2-—-———----
VbC  Valentine leamy fine sandy,

For information about windbreak suitability groups, see the section beginning on page 48.

Engineering uses of the soils, tables 6, 7, and
8, pages 52 through 67.

Page

22

21

22

Windbreak
Capability unit Range suitabiiity
Dryland Trrigated gite group
Symbcl Page | Symbol Page | Name Page Name
IITe-& 238 | ITTe-11 38 | gilty b5 | silty to Clayey
Tve-1 1 S — -- | silty L5 | 8ilty to Clayey
IVe-8 39 | —mmmm- -- | 8ilty b5 | 8ilty to Clayey
ITITe-3 37 ITfe~-3 37 | Sandy 5| Sandy
ITe-3 35 | ITe-3 35 | mmmmmmmmmmmmeee o,
------ == | m===-~ == | Sandy L5 | Sandy
______ - | mmmeem —— | Silty hs | 8ilty to Clayey
Ile-1 3 | I-1 34 | sidty hs | silty to Clayey
Ire-1 34 | ITe-1 3h | silty 45 | silty to Clayey
TITc-1 34 | 1-1 3 | gilty b5 | 8ilty to Clayey
I-1 34 1 1-2 34 | 8ilty Lowland 43 | Bilty to Clayey
IITe~5 38 | IITe-5 38 | Sandy Lowland 43 | Sandy
IITe-3 37 | IITe-3 37 | Sandy Lowland 43 | Sandy
Tle-1 3 1 T-1 34 | silty 45 | Silty to Clayey
Ile-1 3k | ITe-1 3k | silty 4s | 8ilty to Clayey
ITTe-1 37 | IITe-1 37 | Silty 45 | silty to Clayey
Ile-1 34 | I-1 34 | 8ilty Lowland ba | 8ilty to Clayey
ITw-k 36 | ITw-L 36 | subirrigated L3 | Moderately Wet
VITTw-1 11 | ccmeee T v, —- | Undesirable
VIs-4 ol -- | Shallow to 46 | Shallow
Cravel
VIw-4 Lo | Ivw-4 Lo | Subirrigated 43 | Moderately Wet
VIIIs-L1 4l | cc-m-- m | e -- | Undesirable
ViTe-1 4O | cmwwnn ~w | Thin Loess 45 | Undesirable
TIw-31 36 I-3 36 Silty Overflow Lz Moderately Wet
IVw-2 39 | =====- == | memmmmmmemeeaea == | Undesirable
VIw-1 ITo T OpSI -~ | 8ilty Overflow 43 | Undesirable
ViTe~l L0 | —-e-e- -- | silty Ls | §ilty to Clayey
IVe-5 39 | mmmme- -- | Sandy hs | Sandy
VIe-5 ITo R [ -- | Sands Ls | Very

Sandy
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